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Output of Large Generating 

Systems 

E PUBLISH in this issue very interesting sta- 

tistics on the outputs of the large generating sys- 
tems of this country and Canada, representing approx- 
imately two-thirds of all of the central-station energy 
manufactured in 1917. The lessons to be drawn from 
the figures are many and varied. One in particular 
cannot be over-emphasized at this critical time when 
fuel conservation and important water-power legisla- 
tion are under consideration at Washington. From time 
to time the central-station industry has been charged 
with grabbing all the water power in sight and playing 
the hog. Certain government officials have maintained 
that further water-power development was unnecessary 
because in some sections, particularly on the Pacific 
Coast and in the Northwest, overdevelopment of water- 
power resources could be shown. On this point the 
statistics published throw an interesting light. Facts 
are stubborn tki o.y-and how the facts in this case can 
be controverted we co not know. We do know that they 
belie the statements of the water-power obstructionists 
and that next year more fuel will have to be burned by 
hydroelectric companies because of the shortage of rain- 
fall this winter on the Pacific Coast. Therefore any 
relief measures contemplated must be acted on quickly. 
As indicative of the immense saving of coal possible 
through the development of water powers, the statis- 
tics show an aggregate output of electricity from that 
source equivalent to the consumption of 25,000,000 
tons of coal. 


The Wages of Labor and 
Living Cost 
N THE discussion by L. K. Comstock, published in 
part in last week’s issue and concluded in this issue, 
we have an earnest effort to perfect a reasonable solu- 
tion of the labor problem in the electrical contracting 
industry. It is commended to our readers for the 
important lesson which it carries. The war is bring- 
ng momentous changes to the world. They touch for 
ong-lasting good or ill the relation of massed capital 
and massed labor and also of individual labor and 
maller units of capital. Mr. Comstock admits the 
sue frankly. His proposition is that it must be solved 
intelligent, fair, logical methods, just to labor. 
Labor’s standpoint is like that of the manufacturer 
vhose production cost rises. Living cost of the work- 
gman has advanced, and if he cannot bridge the 
iasm between that cost and his earning power he 
‘aces a bankruptcy that is as perilous to him and to 


the nation as the bankruptcy of the capital of the man- 
ufacturer. Either one threatens a catastrophe which it 
is our highest interest to avert. Sometimes business 
men of real integrity voluntarily increase payments 
under a contract price because they know that higher 
costs made the performance of the contract impossible 
at the stipulated figure without damaging loss. Many 
voluntary advances have been made; more will have 
to be made if present abnormal living costs and labor 
scarcity continue. The future will be made easier in 
the relations of labor and capital if capital, seeing 
clearly the needs of the hour, shows labor that it pro- 
poses to meet them fairly. 


The Water-Power 

Bill 

EARINGS on this important measure are now 

under way, and we earnestly hope that the facts 
presented will lead to the rapid passage of the reason- 
able legislation which can well spring from the bil] now 
under discussion. It would perhaps be impossible to 
draft a bill to satisfy everybody. Indeed, one of the 
best criteria of a really equitable decision of any 
kind is that all of the parties thereto should consider 
that they had been favored with only a partial victory. 
In the long run sound compromises can be made which 
will produce good results, even if not wholly pleasing 
to everybody concerned. The main thing now is to en- 
act such a statute as shall encourage the speediest pos- 
sible development of the hydraulic resources of the 
country. The nation has had a hard time during the 
past winter in obtaining its necessary supply of fuel; 
and it is not likely to have an easy time next winter in 
view of the heavy strain that may be expected on our 
already burdened transportation systems. Everything 
that can be obtained from hydroelectric plants is badly 
needed, and this is no time to temporize concerning the 
situation or to split hairs over the form of require- 
ments to be embodied in the bill. 

The main thing is to give those who would be glad 
to develop water powers a fair enough chance to hold 
their interest in the work and to encourage them to 
go at it immediately. Before the end of the current 
year it will be possible to put a very large amount of 
hydraulic power into service provided that the chance 
is given without further exasperating delays. The 
fuel situation is not likely to become much easier to 
meet before the close of the war, whenever that may be, 
and it certainly is a gross neglect of national re- 
sources to permit the continuing loss of valuable power. 
The obstructionists are in chief those who are attempt- 
ing to force the government at once into the water- 
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power business as a national enterprise. The govern- 
ment has already enough on its hands in the necessary 
assumption of business more immediately concerned 
with the war to keep any reasonable official body busy 
to its heart’s content. It might with great profit to 
the country take into its own hands temporarily still 
other affairs in which it is suffering from scandalous 
profiteering. In view of all this, and of the fact that 
the government will have control in the broadest sense 
of the operations of hydroelectric plants established on 
its domain, it seems scarcely wise to undertake in its 
own behalf their full financing and administration. We 
do not believe that the government is looking for trou- 
ble to this extent, and we most earnestly hope that it 
will give some reasonable encouragement to the con- 
servation of fuel by passing promptly a workable wa- 
ter-power bill. 


The Use of Synchronous 
Motors 


HE synchronous motor, although at present used 

in a somewhat limited way, has certain virtues 
which commend it to the engineer quite apart from its 
very useful function in power-factor correction and 
as a voltage regulator. Its practical field of operations 
is well described in Will Brown’s paper in the current 
issue, which will be rather an eye-opener to many en- 
gineers who do not fully realize in how many instances 
the synchronous motor has found application. On broad 
principles the synchronous motor has for its weakest 
points the need of an exciter for the field and a some- 
what limited starting torque. Its strong points are 
its beautiful uniformity of speed, its power to carry 
stiff overloads and its generally useful effect on the 
power factor of the system. In addition, it is a general 
rule that a synchronous motor has a higher efficiency 
than an induction motor of the same output, particu- 
larly when the rotative speed is low. Hence it is that 
Mr. Brown shows that synchronous motors are likely 
to pay for their somewhat higher first cost after a 
short period of use, simply by reason of higher effi- 
ciency. The cause of this higher efficiency is obvi- 
ous enough in the lessened hysteretic losses and in 
the lessened [’R loss when the synchronous machine is 
used anywhere near unity power factor. 

It is on account of the general requirement of an 
exciter and of a construction which adds considerably 
to the cost of the machine that it is not usual, as Mr. 
Brown correctly states, to find synchronous machines 
used, save for motor-generator sets, for outputs of less 
than about 100 hp. Above that output the lessened 
running losses score pretty heavily in its favor. Look- 
ing over the list of applications in the paper before 
us, one is immediately struck with the ready applica- 
bility of the synchronous machines to large pumps, 
either piston or centrifugal. These are quite uni- 
versally started at light load by the use of by-passes 
or analogous means, thus overcoming one of the in- 
herent failings of synchronous motors. With recent 
designs the starting torque has been materially im- 
proved, but it is still too low for picking up anything 
near the rated load. The torque per kva. is also rela- 
tively low, but so indeed it is in many induction motors 
of the squirrel-cage type. There is a general feeling 
that it is somewhat difficult to start up a synchronous 
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machine. In point of fact this difficulty is popularly 
rather exaggerated, since with the proper starting ar- 
rangements the rotor is quickly brought to speed and 
very readily synchronized, with only an insignificant 
chance of anything going wrong. There are, too, a 
great many kinds of work in which the load can be 
assumed by a clutch after the machine is at speed. 

Air compressors and ammonia compressors in ice 
plants furnish admirable loads for the use of synchro 
nous machines, particularly on account of the very ma- 
terial gain in efficiency to be secured by their use. In 
fact, one of the earliest applications of the polyphase 
synchronous motor was in driving the compressors of 
an ice plant. It is particularly well suited to this use 
because these compressors have not infrequently to 
work at part load and the efficiency curve of the mo- 
tor can be kept considerably flatter than the normal 
efficiency curve of an induction motor. When direct- 
connected drive at low speed is desirable the induc- 
tion motor is somewhat at a disadvantage, particularly 
in the matter of power factor. In all cases where a 
synchronous motor can be used under fairly steady 
load it stands a chance of getting a power rate bet- 
tered by the obviously useful effect on the power fac- 
tor of the load, and even of the plant. The average 
power factor of a central station carrying a heavy load 
of induction motors is none too good even in these days 
of improved design, and the question of proper charges 
for the kva. demand required is one that is continually 
coming to the front. Mr. Brown’s paper, with its com- 
prehensive study of various applications, should prove 
a useful guide in planning for a combined load which 
will tend to keep up both the power factor and the work- 
ing efficiency of the system as a whole. 


A Simple Method of Measuring 
Emfs. Accurately 


N MEASURING the emf. generated by a thermo- 

couple, so as to determine the temperature of the 
same, there is probably no apparatus so reliable as the 
potentiometer, provided that there is a suitable range 
for small voltages. In some potentiometers the range 
of precision in the first few microvolts is too narrow. 
A disadvantage of the potentiometer is that, being a 
zero-reading instrument, it takes some little time to 
adjust the potential for galvanometer zero. When a 
number of such thermocouples have to be tested in 
succession this process becomes slow and tedious. A 
more convenient measuring device in such cases is a 
millivoltmeter, which on being connected to the thermo- 
couple under test speedily indicates the terminal volt- 
age. If the thermocouple and its leads have appreciable 
resistance, the drop of potential therein may cause the 
millivoltmeter to indicate appreciably less than the true 
emf. It would be desirable to combine the convenience 
and rapidity of the millivoltmeter with the freedom 
from drop error of the potentiometer. 

Two suggestions toward this object were offered by 
F. Wenner, P. D. Foote and E. E. Weibel in an article 
printed in our last issue. These methods lack the 
precision of a good potentiometer, but they are swift 
and convenient in operation. The precision available is 
probably in most cases satisfactory, and there should 
be no drop error. As adjuncts to the testing laboratory 
these methods are well worth noting. 
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Standardizing Factory 
Lighting 


HE considerable increase in night work which has 
resulted from the war lays particular emphasis on 

the importance of the artificial lighting of factories. 
Prof. C. E. Clewell’s discussion of the efforts to stand- 
ardize suitable lighting for industrial establishments 
therefore has direct value at the present moment. The 
I. E. S. code of 1915 was a long step in advance and 
served as a basis for some important legislation. The 
experience of the last three years, together with the 
greater amount and severer requirements of factory 
lighting, has rendered changes desirable. These were 
undertaken last year by the I. E. S., and their impor- 
tance has been emphasized by the recent legislation 
which Professor Clewell mentions. Changes in the 
original code have been in considerable degree due to 
the greater importance now attached to artificial illu- 
mination and to a considerable degree have been in the 
direction of a more complete classification of the work 
to be done. Another very important change has been 
to direct more specifically attention to the question of 
glare, always recognized as a very important factor in 
successful industrial lighting, but hard to reduce to 
workable definitions. Indeed, whether it is possible to 
draft a regulation of a kind practicably enforceable 
which will properly cover the subject of glare is a 
question which does not yet admit of a definite answer. 

A longer step forward is made in the strong recom- 
mendation of actual measurements of the lighting by 
a portable photometer. At the present time instru- 
ments of this kind, of sufficient accuracy for the pur- 
pose and convenient for use, are readily attainable, and 
there is no reason why legislation as to industrial re- 
quirements cannot be worked to a successful result. 
The four desiderata in industrial lighting suggested by 
the committee on labor of the Advisory Commission— 
to wit, conservation of eyesight, safety, increased labor 
efficiency and better quantity and quality of output— 
are the obvious things to be borne in mind in codes and 
statutes. As regards the general conditions of light- 
ing, those which satisfy the last two requirements will 
also satisfy the first two, with due attention to the 
lighting of stairways and other areas of that kind. 

If the minimum lighting requirements are specified 
in accordance with the suggestions of the I. E. S. and 
can be enforced, as is comparatively easy by the use 
of portable photometers, the whole situation will be 
effectively cleared up. Heretofore it has been far 
easier to say whether lighting was or was not good 
than to pin it down to definite intensities of illumina- 
tion. Now, with the problem of photometry somewhat 
simplified, the necessity of training state factory in- 
spectors in the use of instruments and in the funda- 
mental principles of industrial lighting becomes obvi- 


MONG subjects which will be dis- 
cussed in early issues of the 
ELECTRICAL WORLD will be the relative effective- 
ess of different methods of measuring internal tem- 


peratures in large generators, changing aspects of 
‘actory lighting legislation, relative costs of furnish- 
ng hydroelectric and steam generator power, increas- 


‘2 economy in boiler rooms, and improving the 
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ous. At present they will have much less difficulty than 
was the case a very few years ago, since manufactur- 
ers are compelled to do much work by artificial light 
and have come rather generally to realize at last the 
importance of good illumination as a factor in the 
general success of the plant. Very little pressure in- 
telligently applied by legislation and its judicious en- 
enforcement will work wonders. 


Increasing the Carrying Capacity of 
Underground Cables 


N THE electric circuit it is well understood that the 

difference of electric potential E produced by a direct 
current J in traversing an electric resistance R is ex- 
pressed by Ohm’s law according to the equation E=/R. 
In a similar way, there is a thermal law like Ohm’s 
law, which states that the difference of temperature, or 
thermal potential, 6 deg. C. produced by a thermal cur- 
rent F traversing a thermal resistance R is given by 
the corresponding equation 6= FR. In the case of an 
underground cable the thermal current is determined 
by the loss of electrical energy in heat, so that F may 
be regarded as fixed by the electric current carried 
over the conductor. The temperature elevation which 
this F can develop depends entirely upon the thermal 
resistance in the path of its escape to surroundirg 
bodies at normal temperature. 

The thermal resistance between the conductor of an 
underground cable and the remote normal-temperature 
environment resides in the dielectric envelope, the air 
space between the cable and the conduit, the conduit 
walls and the soil in their immediate vicinity, all taken 
in series. A considerable share lies in the air space 
within the duct. The resistance in the dielectric and 
in the conduit walls may not be susceptible of change. 
What these offer in any given case may have to be ac- 
cepted. If, however, the duct containing the cable be 
filled up with some cheap electrically insulating ma- 
terial of better thermal conductivity than air, the total 
thermal resistance R may be appreciably reduced, 
thereby reducing the temperature elevation @ of the 
cable; or, if the cable is thereby kept unnecessarily 
cool, the original temperature elevation may be re- 
tained, with a correspondingly larger electric current 
and thermal current F. 

The article this week by E. O. Schweitzer describes 
an experiment in which the substitution of crude vase- 
line for air in a cable duct was found materially to 
diminish the thermal resistance and corresponding tem- 
perature elevation. It remains to be seen whether on a 
larger scale vaseline is a suitable substance for use in 
this way; but it is only reasonable to expect that some 
economical substance should be thus available fcr re- 
placing air in underground-cable ducts, so as to increase 
the safe electric carrying capacity of the cable. 


starting characteristics of synchronous 
motors. An article will also be pub- 
lished presenting in systematic form, for the con- 
venience of designing engineers, information on dif- 
ferent safety features which have been developed for 
use in connection with switching installations. Les- 
sons arising from the curtailment of lighting will be 
discussed. 
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What Synchronous Motors Can and Cannot Do 


Discussion of Industrial Applications as Viewed from the Standpoint of 
Performance Alone—Power-Factor Improvement 
a Secondary Advantage 


BY WILL BROWN 


Electric Machinery Company 


N MANY discussions of synchronous motors the 
subject of power-factor correction and condenser 
capacity is mixed up with and allowed to over- 


shadow the characteristics of motor performance. A 
motor should be judged, however, by its ability to per- 
form a certain duty and should stand or fall upon this 
performance alone. If it is able to improve the power 
factor of the system, this characteristic may then be 
considered as an additional point in its favor. 

SERVICE THAT SYNCHRONOUS MOTORS CANNOT GIVE 

While synchronous motors as now designed are quite 
different from the modified alternators of older days, 
and can develop 30 to 50 per cent full-load torque at 
starting, there are certain duties they cannot perform. 
So as to clear up any misunderstandings that may 
exist synchronous motors in regard to 
either their limitations or advantages, some of the pur- 
poses to which they cannot be adapted will be outlined 
first. 

(1) They cannot be used profitably on small loads. 
This generally means anything under 100 hp. An ex- 
ception should be made in the case of small synchronous 
motor-generator sets, however. 

(2) They cannot be used on intermittent loads in- 
volving frequent starting and stopping, such as crane 
motors, reversible hoist motors, etc. 

(8) They cannot be used where variable speed or 
adjustable speed is demanded unless some mechanical 
means of regulating the speed change is provided. 

(4) They cannot be used where it is necessary to 
start up the full load from rest unless a clutch or some 
other mechanical method of easing the starting condi- 
tion is supplied. 


concerning 


USES TO WHICH SYNCHRONOUS MoToRS ARE ADAPTED 


In answer to the question which now probably arises 
in the reader’s mind, “Where are synchronous motors 
now in Table I is presented. It does not by 
any means cover the full field of possible applications, 
but it does indicate the already wide range of these mo- 
tors and the promise of a much greater use in the 
future. 

Where a heavy and fairly continuous load can be 
driven at a constant speed, there is generally an oppor- 
tunity to install a synchronous motor. High efficiency 
and reliability of service are the two great essentials 
in such work. It is safe to say that a synchronous 
motor is always higher in efficiency than an induction 
motor of corresponding rating. At low speeds the ad- 
vantage in favor of the synchronous motor is even 
greater than at high speeds. 

There are many heavy-duty machines which must 
be run at low speeds. Formerly, if these machines 
were to be driven by motors it was necessary to install 
some form of belt or gear drive. They can now be 


use?” 


directly connected to synchronous motors and operat: 
efficiently at speeds as low at 72 r.p.m. 

Starting Abiity.—The old handicap of synchronous 
motors was their inability to start up from rest while 
carrying a mechanical load. This handicap has been 
overcome to a greater extent than most engineers 
realize. There are practical examples of large syn- 
chronous motors developing a starting torque as high 
as 50 per cent of full-load torque obtained without a 
prohibitively large kva. input. The future will prob- 
ably bring even more remarkable results. 

It is a fundamental fact that a low-speed synchronous 
motor cannot develop as high an initial starting torque 
with the same starting voltage as the high-speed motor, 


— 





OVER-ALL EFFICIENCY OF DIRECT-CONNECTED 
CENTRIFUGAL PUMP 

it being understood that horsepower ratings of the two 
motors are the same. For example, a certain motor 
with a synchronous speed of 200 r.p.m. can develop 4 
starting torque of 35 per cent of full-load torque on 
the 40 per cent voltage tap with an input of 130 per 
cent of the full-load kva., whereas a 600-r.p.m. motor 
can develop a starting torque of 40 per cent of full-load 
torque on the 40 per cent voltage tap with an input of 
115 per cent of full-load kva. 

Variable Loads.—Many types of heavy-duty ma- 
chines requiring variable output are now designed s0 
that they can be started and driven by synchronous 
motors. For instance, in a certain reciprocating pump 
installation a variable stroke is automatically obtained 
by means of bell cranks and by shifting the cylinder. 
This permits varying the delivery from zero up to 
4200 gal. (15,900 1.) per minute. 

Mechanical methods for changing the inlet or outlet 
passages for fans and blowers permit the use of con- 
stant-speed motors where formerly only adjustable 
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eed motors could be used. There are already a num- 
r of such installations—for instance, large exhaust 
ns such as are used on mine shafts, etc.—and it 
ms quite likely there will be many more in the future. 
Line-Shaft Drive-In cases where manufacturing 
processes are so correlated that a line-shaft drive is 
‘eferable to individual motor drive, the synchronous 
otor is finding wide applications. The motors may be 
ther direct-coupled or belted. For this service it is 
nearly always necessary to use a clutch, either mechan- 
cal or magnetic, to permit starting and bringing the 
motor up to speed before the load is thrown on. The 
writer knows of a number of installations of this type 
n flour mills, also in rubber mills, all of them operat- 
ing very satisfactorily and handling heavy loads, in 
which there are at times considerable fluctuations. 
Efficiency and Ruggedness.—The high efficiency 
which can be secured with a synchronous motor is well 


BLE I—APPLICATIONS TO WHICH SYNCHRONOUS MOTORS ARE ADAPTED 


TYPES OF PLANTS USING 
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illustrated in the following installations: One marble- 
working concern has been operating a 150-hp. synchro- 

is motor driving a line shaft for nearly four years. 
(he choice originally lay between an induction motor 
ind a synchronous motor. The higher efficiency ob- 
tained by the synchronous motor brought a saving in 
first two years of operation which more than made 
for the higher original cost 
0 


of the synchronous 
"here is a rather interesting installation in a paper 
where a 1150-hp. synchronous motor is driving two 
‘t-coupled pulp grinders. No difficulty has been 
experienced either in starting or running. An induc- 
t motor of similar horsepower driving a similar load 
caused more or less trouble, which 
“d to the very small air gap. 


is generally 
The slightest wear 
ie bearings alters the air gap sufficiently so that 
ry heavy magnetic pull is set up on one side of the 
and quickly wears the bearings down still more 
the time arrives when the motor must be stopped 
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and the bearing repaired. Very frequently the wind- 
ings of the armature are damaged also. The synchro- 
nous motor, owing to its comparatively large air gap, 
is much more rugged and dependable for operation on 
low-speed, direct-connected loads. 

Air-Compressor Drive.—Air compressors, especially 
those of sufficiently large capacity to require 100 brake 
horsepower or more, can be economically and efficiently 
driven by a synchronous motor. The old idea that it 
was necessary to change the piston speed with change 
in air demand has been abandoned. Mechanical meth- 
ods of regulation on the compressors now permit the 
driving motor to operate at a uniform speed. 

In practice synchronous motors are used both belted 


and direct connected to the compressor. On direct- 
connected units the speeds required are generally 
within the range of 260 r.p.m. down to 120 r.p.m. 


Probably the greatest number of direct-connected syn: 
chronous-motor-driven compressors operate at a speed 
in the neighborhood of 200 r.p.m. This speed is very 
much higher than was ever thought advisable by com- 
pressor builders a few years ago. 
has been made possible by the adoption of a light 
plate valve with a low lift. The time required to open 
and close such a valve is so small that it permits oper- 
ating the piston at much higher speeds. 

In starting an air compressor the pressure can be 
relieved by a by-pass so that the motor has only the 
friction load and inertia to overcome in breaking the 
compressor from rest. This is very easily taken care 
of without drawing excessive kva. from the line, and 
the motor can pull into synchronism without causing 
objectionable fluctuation of the line voltage. 

Since the load factor of a compressor is generally 
high, and since the power factor of a synchronous 
motor can be maintained at unity, a favorable rate can 
usually be secured when energy is purchased from a 
central station. The fact that these motors operate 
at unity power factor or slightly leading (at part loads) 
should appeal with even greater force to plants gener- 
ating their own energy. The power factor and effi- 
ciency obtained with a typical direct-connected syn- 
chronous motor-driven 
Table II. 


Recently there has been an enormous demand for 


The increased speed 


air compressor are shown in 


large synchronous-motor-driven air compressors among 
the shipyards of the country. They range in size from 
150 hp. to 1200 hp. Among other lines of industries 
using synchronous-motor-driven air compressors might 
be mentioned mines, foundries, automobile factories, 
structural steel works; in fact, any industry where a 
large quantity of compressed air is used. In driving 
tunnels the air pressure can be maintained in the head- 
ings by means of a battery of low-pressure compressors 
driven by synchronous motors. 
Drive. 
compressors used in ice plants 


Ammonia-Compressor ammonia 


-The large 
(50-ton or over) are 
driven in exactly the same way as air compressors, by 
either belted or direct-connected synchronous motors. 
The starting duty required is somewhat more severe 
than in the compressors, however. In 
order to obtain the required starting torque it is some- 
times necessary to use a higher voltage tap on the 
starting compensator than would be necessary with 
the corresponding air-compressor installation. The 
large flywheel combined with the inertia and friction 


case of air 















































606 ELECTRICAL WORLD 









of other moving parts requires that the motor be spe- 
cially designed to produce maximum starting torque. 
The preference for direct-connected synchronous- 
motor-driven ammonia compressors is very markedly 
shown in the ice and refrigerating plants recently 
constructed or now in course of construction. It may 
be said safely that the energy cost with direct-con- 


TABLE Il — EFFICIENCY AND POWER-FACTOR TESTS OF 560-HP., 225-R.P.M 
SYNCHRONOUS MOTOR DIRECT-CONNECTED TO AIR COMPRESSOR 


Exciting current remaining constant at all loads 


| Three- | One-and-a- 


Quarter Half Quarters Full Load Quarter 
Load Load Load } Load 
| | 
Efficiency | 92.6 95.6 96 96 | 95.4 
per cent per cent per cent per cent per cent 
Power factor 73 93 98 100 | 98 
| per cent per cent per cent per cent | per cent 
Leading Leading Leading Lagging 


| 


nected synchronous-motor-driven machines is less per 
ton of ice manufactured than is the case with any other 
type of motor drive. 

Once it was considered essential, in order to meet 
the varying demands for ice, that the speed of the 
ammonia compressors should be adjustable. This is no 
longer necessary. In place of one large unit running 
at variable speeds, ice plants can have two or more 
smaller units which run at constant speed. By run- 
ning different combinations of the compressors in par- 
allel, fluctuation in demand can be easily cared for with- 
out any provision for speed adjustment. When the 
demand drops to a minimum the smallest compressor 
only may be used, so the losses may be kept at the 
minimum. It can be seen that the over-all efficiency 
of such a plant will be very much higher than in the 
old-fashioned variable-speed plant. 

Another method of varying the output of the com- 
pressor at constant speed is by means of an adjustable 
clearance pocket, or cylinder, at each end of the com- 
pression cylinder. By means of these the clearance can 
be increased and the capacity lowered to any desired 
point between full load and one-quarter load or even 
lower. Thus the flexibility of the compressor is fully 
equal to that of the old adjustable-speed compressors 
driven by low-speed Corliss engines. 

The efficiency curve of the synchronous motors is 
quite flat throughout a wide range of load, so that 


rABLE III—EFFICIENCY AND POWER-FACTOR TESTS OF 450-HP., 200-R.P.M. 
SYNCHRONOUS MOTOR DIRECT-CONNECTED TO AMMONIA COMPRESSOR 


Exciting current remaining constant at all loads 
Three- One-and-a- 
Quarter Half Quarters Full Load Quarter 
Load Load Load Load 
Efficiency 87.7 92.6 93 .7 94 93.8 
per cent per cent per cent per cent per cent 
Power factor 70 94 99 100 99 
per cent per cent per cent per cent per cent 
Leading Leading Leading Lagging 


there is very little loss in efficiency on the part of the 
motor when run at part loads. As far as the com- 
pressor is concerned, the efficiency at part loads seems 
to be practically as good as at full load. This is due 
to the general conditions under which ice-manufactur- 
ing plants operate. The efficiency, power factor and 
starting torque for a typical synchronous-motor direct- 
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connected to an ammonia compressor are indicated in 
Table III. 

Direct-Connected Centrifugal Pumps.—Quite a num- 
ber of installations of synchronous-motor-driven cen- 
trifugal pumps have been made recently. In most 
cases the motor is directly coupled (through flexible 
coupling) to the pump shaft. Starting requirements 
of a centrifugal pump can be met by a properly de- 
signed synchronous motor. Before starting, the pump 
is primed. The discharge valve is closed when the 
motor starts, so the impeller merely churns the water. 
The load increases rapidly, running up to 30 per cent, 
or even 50 per cent, of full load as the motor approaches 
synchronous speed. When full voltage is applied and 
the motor is pulled into step, there is a momentary 
rush of current, which, however, should not be exces- 
sive and should fall almost immediately as the motor 
settles down to synchronous operation. The maximum 
peak at pull-in should rarely exceed 150 per cent of the 
full-load kva. 

As long as the discharge valve is closed the im- 
peller is churning the water, and this energy is trans- 
formed into heat. If this operation is continued too 
long, steam might be generated. A small by-pass for 
liberating air relieves any possibility of steam pressure. 
Of course the proper thing to do is to open the dis- 
charge valve as soon as the motor is running at syn- 
chronous speed and allow the pump to begin discharg- 
ing at its normal head. 

There are numerous cases where centrifugal pumps 
driven by synchronous motors are used for suction 
dredging. As the pipe lines which carry the discharge 
are extended from point to point as the dredge con- 
tinues its work, a large change in the friction head 
occurs which necessitates two-speed drive for the 
pump. This requirement can be met by using a two- 
speed helical gear.* The over-all maximum efficiency 
of a centrifugal pump directly driven by a 300-hp. syn- 
chronous motor is shown in the chart on page 604. 

Each installation of centrifugal pumps is a special 
problem, and both motor and pump must be designed 
as such if best results are to be secured. Generally 
speaking, centrifugal pumps are designed to operate 
at constant speed. Synchronous motors with speeds as 
low as 72 r.p.m. are used directly coupled to low-head 
pumps. High-head pumps with speeds as high as 1200 
r.p.m., or even 1800 r.p.m., are also directly coupled. 

Unity Power Factor Operation.—A_ synchronous 
motor designed for so-called unity power factor oper- 
ation has a fixed exciting current which cannot be 
exceeded, so that absolutely unity power factor cannot 
be maintained if the load fluctuates. As the load drops 
off the power factor will change to leading, but the 
change in power factor from full load to quarter load 
is surprisingly small. From one-and-a-quarter load to 
one-half load the change in power factor is less than 
10 per cent. At one-half load the power factor is 
slightly leading and at one-and-a-quarter load slightly 
lagging. If the load should be removed entirely from 
the motor, it would operate at approximately zero power 
factor up to about one-half of its rated kva. capacity. 





*In one plant using this drive which the writer inspected the 
energy cost was only five-sixths of the amount that fuel cost 
when steam was used for the same purpose. Furthermore, te 
motor-driven suction dredge was handling considerably more !a- 
terial. If the present price of coal was taken into consideration, 
the energy cost would be only about five-twelfths of the full 
expense. 
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(The friction losses in the motor would constitute a 
load, so that in practice the power factor could never 
reach zero.) The limitation to the exciting current 
prevents the motor from carrying its full kva. rating. 
Of course, variations of design will change the charac- 
teristics of motors, so the preceding statements are 
only general and must be modified under certain con- 
ditions. The extent to which a power user can afford 
to go in installing synchronous machines depends largely 
on the annual cost of power. The advantage to be 
gained may run anywhere from 10 per cent to 30 per 
cent of this amount. 

Correcting Power Factor.—In the case of an isolated 
plant generating its own alternating current, the use 
of an over-excited synchronous motor at a leading power 
factor is often very desirable. Such a motor if prop- 
erly designed may operate at a power factor, say, 80 
per cent leading, while at the same time carrying three- 
quarters of its rated mechanical load in horsepower. 
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Under this condition the motor may exert nearly the 
maximum corrective effect on the system’s power fac- 
tor. The magnitude of the system load and the power 
factor must be taken into consideration, however. 

This problem of power-factor improvement cannot 
be met in the future, as it has been in the past, simply 
by the central station installing large synchronous con- 
densers. It will become more and more desirable to 
have a connected load of many fair-sized synchronous 
motors scattered over the system. This is much better 
from the standpoint of voltage regulation, transmis- 
sion efficiency, etc., than the old method of combining 
all the power-factor correction for the circuit in one 
or more synchronous condensers. 

The result will be that central stations will encourage 
the use of synchronous motors more and more on their 
lines. This tendency is already apparent in many sec- 
tions of the country, especially where large individual 
users of power are scattered over the system. 


Changing Aspects of Factory Lighting Legislation 


More Elaborate Classification of Requirements Desirable—Glare More Important than 
Intensity—Emergency Lighting Receives More Attention—Portable 
Photometer Facilitates Enforcing Legislation © 


BY C. E. CLEWELL 


Assistant Professor of Electrical Engineering, University of Pennsylvania 


This article and one to appear subsequently have been 
written to review the marked changes which have taken 
place in state factory lighting legislation during the past 
months and to outline the principal revisions in the Factory 
Lighting Code of the Illuminating Engineering Society 
since June 1, 1917. Emphasis is placed upon the five main 
elements which call for legislation in this field and also upon 
the chief points which have come up for discussion in de- 
signing new codes and in revising the codes which have 
been in force since 1915. Notes are included on recent in- 
fluences which have an important bearing on the intelligent 
enforcement of such regulations. Plans to give lectures on 
factory lighting to the state factory inspectors of Pennsyl- 
vania and New Jersey at the University of Pennsylvania 
are also outlined. 


REVIEW of the original I. E. S. Code of Light- 





ing’ for factories, mills and other working places 

seems especially desirable at this time for several 
reasons: (1) Because important revisions were made 
in it by the committee on lighting legislation of the 
Illuminating Engineering Society in June, 1917; (2) 
because a complete revision of the Wisconsin code has 
been under way since the fall of 1917; (3) because a 
lighting code committee was appointed in 1917 by the 
Ohio Industrial Commission to prepare a set of factory 
lighting regulations’? for that State, and (4) because 
an important revision of the codes which were adopted 


In 1916 by the States of Pennsylvania and New Jersey 
was made in January, 1918. 
‘aa riginal Code of Lighting for factories, mills and other 
See — as discussed from various standpoints by the writer 
le past two years (see ELECTRICAL WoRLD, Vol. 66, No. 21, 
Tha: and Vol. 69, No. 25, p. 1203; Factory for September. 
regu ndustrial Management, Vol. LV, No. 2, p. 117) contained 
quir: ons on the following — points: (a) Intensity re- 
le) or various classes of work, (b) distribution of light, 
acs ection and regular maintenance, (d) location of switches 
of tf] ces, (e) lighting of stairs and passages, (f) advantage 
oe erhead system of lighting, and (g) auxiliary or emer- 
— chting. 


ft of this code is now available. 


To the four points cited there may be added the sig- 
nificant appointment by the committee on labor of 
the advisory commission, Council of National Defense, 
of a committee on lighting’ for preparing a code of 
lighting for mills and workshops, having in mind four 
points, (a) the conservation of the eyesight of em- 
ployees, (b) safety, (c) increased labor efficiency, and 
(d) larger output and decrease in spoilag¢ 

From this list of very recent developments it will ap- 
pear that the last half year has witnessed an unusual 
interest in the question of lighting rules for factory 
plants. Moreover, the two years which intervened be- 
tween the preparation of the I. E. S. code in 1915 and 
the present have afforded additional experience and 
data on which to base the revisions of June, 1917. A 
number of interesting technical points have arisen in 
this work of revision, making the present an appro- 
priate time for a brief discussion of these developments. 


REVISIONS OF THE I. E. S. CODE 


The original code of the Illuminating Engineering 
Society contained regulations on seven principal points 
as outlined in a preceding paragraph, these seven points 
being included in nine articles suggested as a basis for 
legislation or guidance. Following the issuance of this 
code in 1915, the States of Pennsylvania and New Jersey 
adopted it in slightly revised form, and it became ef- 
fective in both States in 1916. After about two years 
these two States asked for revisions of the original 
code, if any were desirable, and requests for co opera- 
tion were received by the committee on lighting legis- 
lation from Wisconsin and Ohio, all of which convinced 
the I. E. S. committee that the time had arrived for a 
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carefub study of its original code before further adop- 
tions were made. 

As a result the whole matter was carefully consid- 
ered at a meeting in New York in June, 1917, and a 
decision reached to limit the suggested regulations to 
basic points, as follows: (1) Intensity requirements 
(which include the question of classifying industrial 
work), (2) the elimination of glare by proper shading 


SSS SSNS 


K 


ntensities in Foot-Candles at the Work 


FIG. 1—COMPARISON OF THE INTENSITIES REQUIRED BY THE 
1915 I. E. S. CODE OF FACTORY LIGHTING WITH THE REVISED 
INTENSITIES RECOMMENDED BY THE 1917 I. E. S. COMMITTEE 
ON LIGHTING LEGISLATION 


of lamps, (3) the distribution of light on the work, 
(4) emergency lighting, and (5) pilot or night lamp 
control near entrances. A comparison of these revised 
rules with the original code can readily be made from 
the parallel passages in Table I, and also Tables II and 
III, which serve as a basis for the discussion to follow. 


DISTINCTION BETWEEN VALUE OF 
ARTIFICIAL LIGHT 


DAYLIGHT AND 


Referring to Tables I, II and III, it will be seen that 
the revised rules omit all efforts to include daylight, 
except indirectly in the last two lines of Rule 1. This 
reference to natural light implies indirectly that the 
intensities of daylight which correspond with those for 
artificial light given in Rule 2 are satisfactory, namely, 
that there is no difference between the minimum re- 
quirements of artificial and of natural illumination. In 
the second paragraph of Article I of the original code 
the minimum requirements for natural lighting were 
While 
experience indicates that some distinction between the 
two kinds of light, as outlined in the original code, is 
warranted, the committee did not feel able, in the 
present state of the art, to assign any definite figure 
for this difference, in spite of the fact that in 1915 
such a distinction seemed advisable in definite form. 

A comparison of Article V with Rule 2 shows that a 
slightly work seems 
Thus roadways and yard thoroughfares and 
office work are two new classes. Further, it was felt 
storage spaces and stairways, 
which were combined in the original code, making them 
into separate heads and increasing the range of inten- 


set at three times those for artificial lighting. 


more elaborate classification of 


desirable. 


advisable to separate 


The com- 
desirable to insert a new classifica 


sities for ordinary practice for stairways. 
mittee also felt it 
between 


tion rough and fine manufacturing work to 
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take into account those cases of rough manutacturin 
which involve a closer discrimination of detail than i 
implied by rough machinery or rough assembling. This 
new class is given under heading (e). Several minor 
although important, changes are made in the intensit) 
requirements. 

Thus, for 
called for a 


rough manufacturing the original code 
minimum intensity of 1.25 and gave a 
range of 1.25 to 2.5 foot-candles for desirable practic: 
The revised rules do not change the minimum but in 
crease the range from 1.25-2.5 to 2.0-4.0 foot-candles. 
The minimum intensity is given second place in the 
revised code so as to place extra weight upon the higher 
values of ordinary practice. Figs. 1 and 2 show these 
changes and values graphically, the former giving a 
comparison between the more important older values 
and the new revised values, while Fig. 2 shows the new 
values in complete form. 

The note at the end of Rule 2 calls for measurements 
portable photometer. At the end of the last 
paragraph of Article V of the old code the use of such 
an instrument is recommended. The committee in- 
cluded a definite statement in the revised rules regard 
ing the use of such an instrument with greatly in- 
creased confidence due to the commercial perfecting of 
the foot-candle meter (Figs. 3 and 4), which now places 
at the disposal of the state inspectors an inexpensive 
and sufficiently accurate instrument for checking up 
intensity values. Representatives of state labor boards 
have expressed the opinion that the appearance of such 
an instrument removes the chief difficulty in the en- 
forcement of such legislation. 


by a 


GLARE MORE IMPORTANT THAN INTENSITY 

Rule 3 of the revised code introduces into the body of 
the code the item of glare, which is looked upon as an 
item of even greater importance, in the present condi- 


tion of industrial lighting, than the intensity require- 
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Intensities in Foot-Candles at Work 


FIG. 2—MINIMUM INTENSITIES AND RANGE RECOMMENDED FOR 
ALL CLASSES OF WORK LISTED IN THE REVISED I. E. S. COD! 


ment. Considerable discussion has arisen during the 
past months as to the possibility of drafting a regula- 
tion covering glare which will be definitely enforceable. 
Obviously, such a rule, if readily interpreted, would be 
preferable to the general statement of Rule’3. It has 
been found difficult to formulate such a rule in definite 
terms, although there is reason to believe that a more 
tangible wording will develop in the near future. This 
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: matter will be discussed in more detail later in connec- SUMMARIZATION OF CHANGES WHICH HAVE BEEN MADE 
cE tion with the recent revisions of the Wisconsin code. IN I. E. S. CODE 
: x Article VI and Rule 4 are comparable. Here again, In summarizing the changes which have been made 
r : as with Rule 3, there has been considerable agitation in the original I. E. S. code, a fair conclusion of the 
over a definite statement of what is meant quantita work of the committee on lighting legislation can be 
ve tively by ‘fa good distribution”; in other words, what secured from the accompanying tables. Clauses or 
; ratio of maximum to minimum intensity could be con- articles which were felt to be superfluous in the orig- 
. ; sidered as falling within the meaning of a good distri- inal draft have been omitted, and other important 
it 


TABLE I—PARALLEL PASSAGES FROM THE ORIGINAL AND THE REVISED I. E. 8. CODE OF 
" . LIGHTING FOR FACTORIES, MILLS AND OTHER WORKPLACES 





1er ORIGINAL CODE, 1915 AS REVISED, 1917 
ese % ARTICLE III All buildings, whether old or hereafter con- RULE 1. GENERAL REQUIREMENT: 
Pp 4 ER structed, must be provided during those hours of work when Working or traversed spaces in buildings or grounds shall be 
re natural ijight is insufficient or not available with adequate arti- supplied during the time of use with artificial light in accordance 
ues ficial light according to the following articles with the following rules, when natural light is less than the ir 
F: tensities specified in Rule 2 
lew . 
gs ARTICLE \ ARTIFICIAL LIGHT; INTENSITY REQUIRED RULE 2 INTENSITY REQUIRED: 
es —The average illumination intensity throughout any month actu- The desirable illumination to be provided and the minimum to 
‘ 4 ally measurable in foot-candles on a horizontal plane through the be maintained are given in the following table: 
nts Ba work is to conform to the following table. Uncertain cases which Foot-Candles* at the 
last i arise as to how to classify given manufacturing operations are Work 
seuss F to be left to the judgment of a lighting expert 
uch : Minimum Desirable Ordinary 
4 * Foot-Candle Foot-Candle Practice Minimum 
in- . Class of Work Intensity Intensity (a) Roadways and yard thoroughfares 0.05— 0.25 0.02 
¥ Storage, passageways, stairways and the (BD) StOrase SOECOR nck ccc ccaass 0.50— 1.00 0.25 
ird ED > cs a Sie waa kad ace ao ea Rg Boe a 0.25 0.25— 0.5 (c) Stairways, passageways, aisles 0.75— 2.00 0.25 
° Rough manufacturing and other operations 1.25 1.25-— 2.5 (d) Rough manufacturing such as rough 
in- Fine manufacturing and other operations. . 3.50 3.50— 6.0 machining, rough assembling, rough 
bee Special cases of fine work..............- re 10.00-15.0 SRE: WORE aa adiak eam wae Sa he cases 2.00— 4.00 1.2 
» Ol Where operations are performed on the sides of the work in (e) Rough manufacturing involving closer 
ices hand, they shall be classified according to this table, and if the discrimination of detail ....... .. 3.00— 6.00 2 00 
: illumination is furnished from an overhead system, it shall prefer- (f) Fine manufacturing such as fine lathe 
sive [ ably be not less than 50 per cent of the foregoing values, when work, pattern and tool making, light 
p. measured on a vertical surface If the illumination is furnished colored textiles ........ SN is detec a 1.00— 8.00 ,. 00 
up z by an individual lamp or lamps close to the work, the intensity (gz) Special cases of fine work, such as 
Ps shall conform to the minimum or desirable intensities required in watchmaking, engraving, drafting, 
rds the foregoing table. dark-colored textiles ..... ‘ 10.00—-15.00 5.00 
ucl S (NotrE.—As a guide to inspectors and others it may be stated (h) Office work such as accounting, type- 
such Be: that with modern lamps roughly 1 cp. per square foot produces WERK Ge? Sivas ends an dina ; 1.00— 8.00 3.00 
en- i an effective illumination of 3 foot-candles when the lamps are 
. : arranged according to the uniformly distributed overhead sys- *The foot-candle, the common unit of illumination, is the light- 
; tem, with mounting heights ranging from 12 ft. to 16 ft. above ing effect produced upon an object by a standard candle at a 
Bs the floor, and when the light is directed from said lamps to the distance of one foot; at two feet the effect would be not one-half 
Bot work in an efficient manner. A rough idea may thus be secured foot-candle, but one-fourth foot-candle, et« A lamp which would 
% of the candle-power per square foot necessary to conform to the give off 16 cp. uniformly in all directions would produce a uni- 
Fs foregoing table of intensities by taking one-third of the intensity | form illumination of one foot-candle at a distance of four feet in 
aa Fy values given in the foregoing table.) any direction 
vy of é ’ ag 
: f Thus for fine manufacturing and other operations the minimum NoTre.—Measurements of illumination are to be made at the 
s an E foot-candle intensity is 3.5. which is approximately equal to 1.2 work with a properly standardized portable photometer 
: Bag cp. per square foot. The use of a portable photometer or illumino- 
ndi- meter, however, is recommended for the determination of existing 
k systems, and all uncertain cases are finally to be established by 
11re- these instruments 
ARTICLE VI. LAMPS AND MACHINERY, jointly, are to be RULE 4 DISTRIBUTION OF LIGHT ON THE WORK 
so arranged as to avoid the casting of shadows over belts and Lamps shall be so installed in regard to height, spacing, reflec 
other obstructions on important parts of the work, and the dis- tors or other accessories as to secure a good distribution of light 
tribution of light from the lamps should be such as to avoid on the work, avoiding objectionable shadows and sharp contrasts 
sharp contrasts of light and shade on the work. of intensity 
ARTICLE XI AUXILIARY LIGHTING should be provided RULE 5. EMERGENCY LIGHTING: 
in ali large work spaces, such lamps to be in operation simul- Emergency lamps shall be provided in all work-space aisles, 
taneously with the regular lighting system, so as to be available stairways, passageways and exits to provide for reliable operation 
in case the latter should become temporarily deranged when, through accident or other cause, the regular lighting is 
extinguished. Such lamps shall be in operation concurrently with 
| the regular lighting and independent thereof 
bution. This subject also will be referred to in greater features have either been revised or added after the 
detail under the Wisconsin revisions which are to be most careful and painstaking study by experts in this 
treated later. 
There has perhaps been no rule which has received 
| more careful attention than Rule 5, concerning emer- 
gency lighting. It has been felt that too drastic a rul- 
Ing on an auxiliary system might work a hardship in 
some cases, whereas there can be little doubt as to the 
Wiscom of such a provision for the great majority of 
industries. It is believed that Rule 5, in its revised 
D FOR form, covers the practical needs better than was the 
O: ms wi : 7 r ' re 
cas with the old Article XI. The wording of Rule 5, 
: ia hi er, leaves the interpretation of ways and means 
- eas I e supply service for the emergency lamps to the 
le Jucement of the industrial commission or to its engi- 
eal 
nes oC renrecentatives 6 anes + acne el ‘ 
ld be ‘ g representatives. FIG. 5—THE FOOT-CANDLE METER, WHICH PROMISES TO BE OF 
t has \ Article VIII contains a reference to control ap- MUCH HELP IN THE CONTROL OF INDUSTRIAL LIGHTING 
finite pa) s at the entrances of certain spaces. New Rule 6 
more mi such switching or controlling apparatus, at least field. New and important additional weight will be 
This i for pilot or night lamps, essential for all main points given to these changes by the discussion in a subse- 


of entrance. quent article of the points which have come up through 
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the work of committees or engineers in various states 
where attention has been directed to lighting legislation 
during the past six or eight months. 


FIG. 4—READINGS OF ILLUMINATION MAY BE MADF VERY 


SIMPLY WITH FOOT-CANDLE METER 


Two fundamental requirements must be met if state 
regulations of this kind are to be enforced intelligently. 
The one is to place at the disposal of the state factory 
inspectors instruments suitable for measuring illumina- 
tion intensity, and the other is to train the inspectors 


TABLE II—ARTICLES OF 1915 I. E. S. CODE WHICH WERE 
OMITTED OR RADICALLY REVISED IN 1917 CODE 


ARTICLE I. DAYLIGHT.—AIll buildings hereafter constructed 
must be provided with adequate window area. Awnings, window 
shades, diffusive or refractive glasses must be used for the pur- 
pose of improving daylight conditions or for the avoidance of 
excessive brilliancy wherever they are essential to these ends. 

The windows, skylights, saw-tooth or other roof lighting con- 
structions are to be arranged with reasonably uniform bays, and 
the daylight openings shall be so designed and proportioned that 
at the darkest part of any work space, when normal exterior 
daylight conditions obtain, there shall be available at least a 
minimum intensity equal to three times the minimum intensities 
given in Article V for artificial light. ; 

Notr.—The intensity requirements for daylight are higher than 
those for artificial light because the physical condition of the eye 
during the daytime is usually such as to require a higher intensity 
of natural light for satisfactory vision than is required at night 
under ordinary well-designed artificial lighting systems. 

ARTICLE II. Old buildings at present constructed and not 
having adequate window area must be provided with adequate 
artificial light according to the following articles, so as to supple- 
ment the natural light during normal daylight hours. 

ARTICLE IV. Adequate intensity of the light must be pro- 
vided for each class of work, both on a horizontal plane as well as 
on a vertical plane passing through the work, according to 
Article V. In all cages, however, glare on working surfaces is to 
be avoided as it tends to reduce the visual efficiency of the work- 
men and to increase the likelihood of accidents. 

ARTICLE VII. INSPECTION AND REGULAR MAINTE- 
NANCE of all lighting systems is required in spaces where work 
is being conducted, and in no case must the lighting devices, 
whether windows, lamps or auxiliaries such as globes and re- 
flectors, be allowed to deteriorate, due either to dirt accumula- 
tions or to burned-out lamps, more than 20 per cent below the 
minimum intensity values required by Article V. 

ARTICLE VIII. ROADWAYS, YARDS AND PLACES NOT 
USUALLY FREQUENTED must either be provided with illumina- 
tion during working hours when natural light is absent or partly 
absent, to make them safe against accident to employees travers- 
ing or engaged in such places, or a convenient control or controls 
must be placed at the entrance to basements, stock rooms and the 
like, so that a person on entering can readily turn on the lamps 
beforehand. 

ARTICLE IX. STAIRWAYS AND PASSAGEWAYS must be 
provided with lamps and reflectors or shades carefully located so 
as to shed their light generally over the entire space or spaces 
involved, and in sufficient quantity to make the stairways and 
passages safe against accident to employees traversing or en- 
gaged in such places. For intensities see Article V. 

ARTICLE X. Each working space is preferably to be illumi- 
nated by lamps mounted overhead according to the system of 
general lighting, in preference to individual lighting. The over- 
head method of lighting, besides possessing many other advan- 
tages, also tends to reduce dark spots throughout the floor area, 
a feature usually objectionable with the use of individual lamps. 
This particular article is not an absolute requirement, but a sug- 
gestion enforceable at the discretion of a lighting expert. 
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themselves in the fundamentals of illumination so that 
they may be capable of sizing up a lighting installa- 
tion for its main defects at a glance, and at the same 
time may appreciate the economic advantages of good 
factory lighting to such an extent that the enforcement 
of such rules will appeal to them and that they, in turn, 
may convincingly represent to the factory owner that 


TABLE III—NEW RULES WHICH WERE INSERTED IN 1917 
REVISION OF I. E. S. CODE THAT HAVE NO 
PARALLELS IN 1915 CODE 


RULE 3. SHADING OF LAMPS: 

Lamps shall be suitably shaded to minimize glare. 

NotTe.—Glare, either from lamps or from unduly bright re- 
oe surfaces, produces eye-strain and increases accident 
lazard. 


RULE 6. SWITCHING AND CONTROLLING APPARATUS: 

Switching cr controlling apparatus shall be so placed that at 
least pilot or night lights may be turned on at the main points 
of entrance. 


the adherence to such rules is in no sense a hardship 
but a benefit to his employees and consequently to his 
plant as a whole. One channel through which educa- 
tion of this kind is planned for the definite help of the 
inspectors in two states, along with details of the new 
and forthcoming state codes which have grown out of 
the revisions of the I. E. S. code discussed in this ar- 
ticle, will be outlined in the subsequent paper on the 
same general topic. 


Fan, Blower and Air-Compressor Applications 


With reference to his contribution on “Fan, Blower 
and Air-Compressor Applications,” which appeared in 
the ELECTRICAL WoRLD for Jan. 26, Prof. C. E. Clewell 
writes: 

“My attention has been directed to a possible misin- 
terpretation which may be made of the statement on 
page 197 reading: ‘With an alternating-current sup- 
ply all types may be driven by induction motors.’ C. 
M. Lynge of the Pittsfield Works, General Electric 
Company, has indicated to me that, while this state- 
ment is literally true, it might have been elaborated to 
include both single-phase and three-phase supply. 

“Mr. Lynge is engaged in the design of alternating- 
current motors for propeller fans, and he mentions the 
development by the General Electric Company of a 
straight repulsion-type motor known as the type R 
motor for operating propeller fans, and also the fact 
that exhaust fans are operated most satisfactorily by 
motors possessing series characteristics in order to 
give positive starting and to compensate for load 
changes due to restricted inlets or outlets, to opposing 
winds and the like. On this account the straight re- 
pulsion motor, as pointed out by Mr. Lynge, is desir- 
able. A motor possessing series characteristics may, 
in fact, readily be used since the direct-current propel- 
ler fan is always under load irrespective of outlet re- 
strictions and cannot therefore reach excessive no-load 
speeds. 

“Mr. Lynge also points out the fact that when an 
induction motor operates a fan in a duct system against 
a restricted outlet the motor will be heavily overloaded 
because of the corresponding drop in speed, and that 
the repulsion motor is therefore preferable to the induc- 
tion type for fan service. These comments by Mr. 
Lynge are submitted for the purpose of avoiding any 
misunderstanding of the statement referred to above.” 
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Logic of Public Utility Consolidations 


Both Physical and Fiscal Combinations Are Economical of Investment and 
Operating Cost and a Public Benefit—Statistics of Progress 
—Centralized Power Production 


BY CLARENCE P. FOWLER 


prises are natural monopolies and that the best 

interests of the public are served when such under- 
takings are operated as monopolistic but regulated en- 
terprises. When such monopolies are properly regulated 
and at the same time protected from the unjust attacks 
of the ever-present demagogue the necessity for com- 
petition vanishes. Competition as a means of checking 
certain corporate abuses has proved itself damaging to 
the investor in public service securities and it has also 
been demonstrated that a competitive situation in the 
operation of utilities is a menace to public welfare. 

The inherent monopolistic nature of the public ser- 
vice business is accorded the fullest recognition in 
those states where commission supervision of public 
service corporations is most firmly established, nota- 
bly in New York, New Jersey, Massachusetts and Wis- 
consin. The position taken by the Massachusetts and 
Wisconsin commissions is reflected in recent decisions 
pointing out the failure of competition as a regulator 
of public utility service and rates. 


[> IS generally conceded that public service enter- 


COMPETITION AND REGULATION ARE CONTRADICTORY 


The suppression of competition in furnishing public 
services has been the outgrowth of bitter experience. 
In fact, competition and commission regulation are 
contradictory, and the latter to be effective should be 
of such a nature that the profits from any one enter- 
prise should not be sufficiently large to warrant waste- 
ful duplication of capitalization through competition 
for the same business. Particularly is this true when, 
as is most frequently the case, such competition affords 
no additional facilities or service and is neither an 
extension or improvement over existing service. 

The unified method of handling public service enter- 
prises is co-operation whereby waste, duplication and 
the depleting warfare of competition can be avoided. It 
may also be termed the labor-saving, capital-conserv- 
ing and modernizing appliance of the public service 
business. 

The tendency to unite groups of public service prop- 
erties, whether contiguous or not, suggests that consol- 
idations may be divided broadly into two radically dis- 
tinct classes—physical and fiscal. 

The actual union of service in contiguous properties 
generally involves a certain amount of physical reor- 
ganization, bringing the system into unified action and 
securing the full advantage of single equipment and 
! management. Practically without exception, the public 
gains by every consolidation of this character. 

The American steam railroad corporation may be 
said to be the pioneer in the movement toward physical 
consolidation in the public service business on this 
continent. As an illustration of the adverse circum- 
stances which confronted the shipper or traveler on 
the early American railroad the conditions at one time 
existing between New York and Chicago are typical. 








One part of this route, between Albany and Buffalo, 
a distance of only 297 miles, was originally served by 
no less than eleven individual railroads, owned by as 
many distinct companies. 

Then, again, to those engaged in commerce and 
transportation it became evident that, with the growth 
in population, the exchange of commodities between 
districts of production and consumption would be seri- 
ously hampered by unrestrained competition between 
rival lines, the effect of which is to favor certain 
towns and cities known as competitive points which are 
served by two or more railroads. At competitive 
points, without consolidation of the properties inter- 
ested, freight rates are usually fixed at little above the 
cost of transportation, making it necessary for the 
non-competitive points served by only one line to pro- 
vide the major portion of the funds required for oper- 
ating charges, interest and dividends. As a result of 
this state of affairs population and industry become 
congested at localities where rail and water competi- 
tion reduces the cost of transportation, thus rendering 
it extremely difficult for many industries to succeed in 
locations which are served by no more than one line of 
railroad. If, however, a consolidation of railroads, 
serving a certain territory, is effected, it is conceivable 
that with such a readjustment of rates between com- 
petitive and non-competitive points each will contribute 
its proper share to the operating expenses and fixed 
charges of the various constituent companies. 


GREAT RAILROADS COMPLETELY UNIFIED 


The most recent and impressive example of the con- 
solidation of public service corporations and the full- 
est recognition of its advantages is found in the de- 
cision of our federal government to unify the opera- 
tion of all of our great transportation arteries into 
one gigantic railroad system. This contemplates the 
pooling of all traffic and facilities, the common use of 
terminals, tracks and equipment, and the hauling of 
freight by the shortest route regardless of billing. 

While this is not a time for captious criticism, how- 
ever, it is worthy of note that the government has for 
a generation denounced pooling and has, through the 
Interstate Commerce Commission, succeeded in re- 
pressing it. The adoption of pooling now justifies the 
assumption that its suppression in the past may be re- 
garded as an error, for the reason that if this method 
of operation offers the nation a more effective conduct 
of the industries incidental to the war, it seems reason- 
able to affirm that it would in the last thirty years have 
increased the effectiveness of the industries of peace. 

Fiscal consolidations, of which the holding company 
is an example, possess the advantage of bringing a 
group of properties under a single and intelligent man- 
agement with strong financial backing and render it 
possible to make economies and give better service 
which benefits the public. The holding company greatly 
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increases the development and service efficiency, as the 
different departments of operating companies included 
in a holding company are constantly under the stimu- 
lus of competition with similar departments in other 
companies of the group. 

Holding companies make possible the procurement of 
capital for the development of public utilities which 
would otherwise not be developed at all or at best would 
be incompletely or inefficiently expanded. In rare in- 
stances are communities able to supply adequate funds 
for the creation and development of public services of 
the most approved type. The necessary capital must 
be secured from without, and this is especially advan- 
tageous for sections not fully developed, which are thus 
enabled to draw upon older and richer portions of the 
country. The capitalist, as a rule, is not willing to 
scatter investments in small isolated units throughout 
the country because it is practically impossible to give 
each one the proper attention. He prefers rather to 
invest in the holding company, relieving himself of the 
burden of supervision while, at the same time, securing 
a desirable diversification of risk. Moreover, the finan- 
cial strength and prestige of the holding company is 
able to command capital and purchase materials and 
supplies on more favorable terms than the small indi- 
vidual company, and this means better rates. 

It is of interest to show the tendency toward the 
holding company idea in the electric central-station 
industry as reflected by recent statistics compiled from 
authentic sources. These figures were gathered prima- 
rily to show the number of central stations owned or 
controlled by syndicate interests, the number owned 
independently and finally the number of municipally 
owned plants. These investigations were confined to 
towns and cities of 1000 population and more and are 
subdivided separately for communities of from 1000 to 
5000 population, from 5000 to 10,000 population, 10,000 
to 50,000 population and of more than 100,000 popula- 
tion. The totals for the entire country, eliminating, 
of course, communities under 1000 population, show 
that out of 4774 electric lighting plants 29 per cent 
have syndicate affiliations, 48 per cent are independent 
and 23 per cent are municipally owned. 

It appears that the largest proportion of syndicate 
plants is in the Eastern States, with the next largest 
in the New England States, the Western States being 
third, Middle States fourth and Southern States last. 
The percentage of municipal plants is largest in the 
Middle States, with the South next and West third. 


PROPORTION OF SYNDICATE PLANTS GROWS 


The proportion of syndicate plants becomes larger 
Thus the 
syndicate plants advances from 20 per 
cent of the total number of plants for the smallest 
towns to 87 per cent in cities of the largest size. Con- 
versely, the proportion of independent plants decreases 
as the size of the community increases; where it was 
55 per cent of the total in towns of 1000 to 5000 inhab- 
itants, it decreased to 10 per cent in cities of the largest 
The proportion of municipal properties also de- 


as the size of the communities increases. 
proportion of 


size. 
creases as the size of the community increases. Where 
municipal plants formed as much as 25 per cent of the 
total for towns of 1000 to 5000 population, the propor- 
tion decreased to 3 per cent for the largest cities 

Of approximately $5,000,000,000 securities invested 
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in street railways, about 82 per cent are organized into 
or affiliated with holding companies. Of about $3,000,- 
000,000 securities outstanding in the electric light and 
power business, about 83 per cent are operating sub- 
sidiaries of holding companies. Of the $1,500,000,000 
outstanding securities of gas companies, in excess of 
66 per cent are organized into or affiliated with holding 
companies. Thus out of approximately $9,500,000,000 
traction, electric light and gas capital about 80 per 
cent is now organized into or affiliated with holding 
companies. 
ADVANTAGE OF CENTRAL ELECTRICAL PLANTS 

Centralized electric power production, with a single 
high-tension transmission network serving a large area, 
forms a typical example of public utility consolidation, 
which is justly claiming additional attention. 

Interesting figures concerning an electric lighting 
and power system serving one of our largest metro- 
politan centers may be cited. The average yearly load 
factor (or the ratio of the average to the maximum 
load) was only about 30 per cent. Further, 97 per cent 
of the total kilowatt-hour output was produced by 50 
per cent of the generating capacity, while it was neces- 
sary to have an investment in the remaining 50 per 
cent of the generating capacity to handle peak loads; 
but this latter half of the generating capacity generated 
but 3 per cent of the output. In other words, it may 
be stated that 50 per cent of the generating equipment 
was operated at about 46 per cent load factor, whereas 
the balance of the generating apparatus was operated 
at only about 5 per cent load factor. This example of 
the rather poor earning capacity of a large portion of 
the investment points to the urgent necessity for the 
creation and development of unified power systems. 

That consolidated systems of power supply have not 
reached their fullest development is illustrated by the 
writer’s recent experiences in the investigation of al- 
ready extensive properties of this type, which contem- 
plate further transmission line connection with similar 
systems serving contiguous territory but controlled by 
outside financial interests. 

Modern hydroelectric systems operate to prevent the 
monopolistic use of water powers, so common in past 
years, and make possible the subdivision and distribu- 
tion of these powers in the smallest units, thereby ren- 
dering the greatest good to the greatest number. In 
fact, not only do these hydroelectric enterprises make 
possible the supply of water power to a great man) 
small consumers that could not be supplied without 
them, but through the medium of long-distance elec 
trical transmission several powers on the same stream, 
or even different streams, may be linked together phys- 
ically, and with the power of several watercourses 
so connected under common control a great diversity in 
power demand and supply is secured. Diversity in 
power supply often means that it is practicable to match 
the minimum discharge on one stream with a higher on 
inother or to interchange power of streams havin: 
arge storage capacity with those having little or non 
which increases reliability of power supply and in man 
cases avoids the use of expensive auxiliary steam powe’. 
resulting in advantage to the public in keeping dow 
rates and with common control giving the consumer : 
one point the advantage of securing water power fro! 
another point, perhaps 200 miles (321.8 km.) away. 
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Increasing Carrying Capacity of Underground Cable 


The Substitution of Crude Vaseline for Air in Ducts Will Reduce Heating 
Effect, Eliminate Hot Spots, Decrease Electrolysis and 
Afford Mechanical Protection 


BY E. 0. SCHWEITZER 


Chief Testing Engineer Commonwealth Edison Company) 


EALIZING that the dissipation of heat from 
cables is limited by the high heat resistance of 
the cables and surrounding medium, the writer 
has conducted a laboratory investigation in which the 
space between a section of cable and the inclosing duct 
was filled with crude vaseline. As a result of the test 
it was concluded that such practice increases the carry- 
ing capacity considerably, eliminates hot spots, de- 
creases electrolysis and affords mechanical protection. 
Before the practical value of such an arrangement can 
be determined, however, it will be necessary to conduct 
investigations in connection with actual installations. 
The tests were 
made on a 45-ft. 
(13.7-m.) length 
of 250,000 - cire. 
mil., 12,000-volt, 
three - conductor 
cable, 15 ft. (4.6 
m.) being run 
through stone 
conduit. Meas- 
urements of the 
copper and 
sheath tempera- 
tures were made 
at different 
points within the 
conduit by means 
of thermocouples. 
The joints and 
ends of the con- 
duit were sealed 
with concrete, a 
pipe being intro- 
duced at either 
end for filling 
purposes. The 
three conductors 
were connected 
in series and current was circulated through them at 
low pressure. No pressure was applied between con- 
ductors and sheath during the various heat runs. A 
general view of the set up is shown in Fig. 1. 


COOLING MEDIUM EMPLOYED 


rude vaseline, commonly known by the company’s 


el yvees as “cable grease” and called “dark petro- 
leum” by the manufacturers, was used in this test, as it 
Was found to be inexpensive and to possess good char- 
acteristics as a filler for the space between the duct and 
Ca It has a very high viscosity and does not be- 
te) fluid at any safe operating temperature for cable. 
Thi properties tend to prevent its escape through 
Concrete or tile ducts and may be considered real ad- 
Vantages should the ducts prove pervious to highly 





FIG. 1—VIEW OF LABORATORY IN WHICH CARRYING CAPACITY OF CABLE 
WAS TESTED 


fluid materials. However, it is generally held that con- 
crete is quite impervious, as the latest engineering ex- 
perience and data indicate that it is being successfully 
used in tanks for the storage of oil. The filling of the 
ducts presents no serious difficulty as the grease can 
be heated until fluid and readily pumped in. 

Other methods for the removal of heat from cable 
in duct lines have been tried, but all of them appear 
much inferior to the crude-vaseline plan. The use of 
air blowers by the Duquesne Light Company, Pitts- 
burgh, Pa., for cooling an overheated duct line lowered 
the temperature of the cable by about 12 per cent. The 
high - capacity 
blowers 


neces- 
sary in alternate 
manholes make 


the cost of such 
a cooling method 
prohibitive and 
applicable only in 
isolated cases. 
Dissipation of 
heat by circulat- 
ing water, tried 
by other compa- 
nies, is also in- 
ferior on account 
of the danger 
from cable fail- 
ures due to de- 
fective sheaths, 
electrolysis and 
corrosion. 

Some  prelimi- 
nary experiments 
on improving the 
heat - dissipating 
quality of the 
crude vaseline by 
introducing other 
materials, such as graphite, seem to show that the ad 
ditional cost will offset any advantage. This phase of 
the subject will probably be investigated further, how- 
ever. At the same time the favorable effect of intro- 
ducing flake graphite in the cement itself will be de- 
termined. The possibilities of both these lines of de- 
velopment are strictly limited, however, by the charac- 
teristics of the cable now in use. 

The “internal” heat resistance of the conductor and 
belt insulations of cables now in service is a fixed and 
unalterable quantity. On the other hand, the “external” 
heat resistance from the cable sheath to the earth sur- 
rounding the ducts is a variable and can be decreased 
considerably by replacing the air now present by 
materials having better heat conductivity, such as crude 
vaseline. The resulting improvement in heat dissipa- 
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tion from conductor to earth, however, will depend on 
the relation of the “internal” to the “external” heat 
resistance. This relation for any fixed cable installa- 
tion is a definite ratio which increases with any reduc- 
tion in the “external”? heat resistance. The degree of 
effectiveness of any cooling means is thus limited, de- 
pending upon the value of this temperature gradient 
in the cable itself. 

For cables now in service test results showed this 
“internal” heat resistance to be about 60 per cent of 
the total, with air in the ducts. Hence, if it were pos- 
sible to introduce a perfect conductor between sheath 
and earth, the current-carrying capacity could be in- 
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FIG. 2—EFFECT OF CRUDE VASELINE FILLER ON CARRYING 
CAPACITY OF CABLE 


creased only 29 per cent. But if the “internal” re- 
sistance were 50 per cent under such ideal conditions, 
the current-carrying capacity could be increased by 42 
per cent. Therefore it is evident that the greatest ob- 
struction to rapid dissipation of heat from cables now 
in use is in the cables themselves. 

This fact emphasizes the desirability of using in all 
future in«tallations cable in which the “internal” heat 
resistance is as low as possible. In this connection re- 
cent investigation has shown a marked difference in the 
heat conduction of paper-insulated cables, depending 
upon the kind of impregnating compound used. The 
use of vaseline to “short-circuit” the heat resistance of 
the air ducts, however, has been found to result in 
notable improvement. 


ADVANTAGES OF USING FILLER BETWEEN 
Duct 


CABLE AND 


Increased Capacity.—With crude vaseline in the con- 
duit, the copper temperature is reduced 14 per cent at a 
load of 325 amp., as shown by accompanying heating 
curves. This reduction in temperature will, of course, 
permit carrying 7 per cent more load for the same 
rise. The degree of effectiveness of the vaseline seems 
to increase at higher temperatures, as shown by slope 
of the curve. This, together with the elimination of 
“hot spots,” as noted below, will allow a much higher 
operating temperature for the cable and a correspond- 
ing larger increase in capacity. 

Elimination of “Hot Spots.’’—In addition to the more 
rapid dissipation of heat, a more even temperature was 
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obtained in the cable itself. A difference of copper 
temperature of 34 per cent on the same conductor at 
points 5 ft. (1.5 m.) apart existed without the filler in 
the ducts; with it this difference was reduced to 0.5 
per cent. As the fundamental cause of many cable 
failures is overheating at certain “hot spots,” such an 
equalizing of temperature is important. In connection 
with the present practice of some electric service com- 
panies of reinstalling old cable in which weak points 
are very likely to exist any additional factor of safety 
seems well worth obtaining. 

Decreased Electrolysis.—It is believed that the use 
of the vaseline as an insulating medium surrounding 
the cable sheath will eliminate trouble due to electroly- 
sis. Tests have been projected to prove this point. 

Mechanical Protection.—The value of the vaseline as 
a means for preventing the mechanical abrasion of the 
lead sheath is apparent. Where such faults already 
exist the grease will be effective in preventing failures. 


EXPENSE INVOLVED 


Introduction of crude vaseline between the cables 
and ducts would be attended by considerable saving in 
many cases in Chicago not only in old duct lines but 
also in new construction. However, it would not be 
advisable to consider using it in the entire system of 
transmission. It would be especially beneficial on cir- 
cuits which feed the loop district and are operated at 
maximum load nearly all day, or on certain tie lines 
that are very heavily loaded. 

To replace the air space in stone conduit with grease 
when occupied with 250,000-cire. mil., 12,000-volt cable 
will require about 1.5 lb. per ft. (2.23 kg. per m.) of 
duct length. At 4 cents per pound (8.9 cents per kg.), 
allowing 2 cents per foot (6.6 cents per m.) for labor, 
the total cost of introducing filler will be in the neigh- 
borhood of 8 cents per single-duct-foot (26.2 cents per 
single-duct-meter). Assuming an actual circuit having 
a length of 50,000 ft. (15,240 m.), the investment rep- 
resented, at $1.80 per ft. ($5.90 per m.) for the 250,000- 
circ. mil. cable, 25 cents per single-duct-foot (82 cents 
per single-duct-meter) for conduit, and $3,000 for op- 
erating apparatus at generating and substation ends, 
is $111,000. To obtain 7 per cent increased capacity 
with new equipment would cost $7,770, whereas obtain- 
ing it by using vaseline filler would cost only about 
$4,000, an approximate net saving of $3,770. On the 
basis of increasing the capacity of fourteen lines by 
7 per cent a net saving of one line could be realized, 
where such a large group of parallel lines is required. 


Magnets Recover Sunken Pig Iron 


The Arrow Transportation Company, operating barges 
on several Southern rivers, lost one barge in the Ten- 
nessee River near Paducah last March. This barge, 
loaded with 420 tons of sand-cast pig iron, collided with 
the pier and dropped its load gradually. The loss rep- 
resented about $10,000, and the insurance company 
paid this to the transportation company. The insur- 
ance company arranged to recover what it could by 
means of a lifting magnet purchased from the Cutler- 
Hammer Manufacturing Company, Milwaukee, and ap- 
proximately 400 tons were recovered. Because of the 
rising cost of pig iron it was sold for $16,000. Total 
cost of recovering amounted to $4,000. 
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Raising Wages with Cost of Living—II 


A Plan for Paying Workers in the Electrical Contracting Industry on the Basis of 
Living Cost as That Cost Is Indicated by Index Numbers of 
Responsible Commercial Organizations 


BY L. K. COMSTOCK 


This is the second and final article on the views of Mr. 
Comstock on this vital topic, first presented before the 
Conference Club and published here because of the critical 
character of the relations between capital and labor. 





general commodity price tendencies and reduce 

them to a common number called an index number. 
This index number is indicative of general tendencies 
and takes due account of both the simultaneous rise and 
fall of different commodity prices and their proper 
weighting. There are several institutions producing 
these index numbers monthly, and they are in genera! 
agreement, although developed in different ways. 

A cursory examination shows that seven series of 
index numbers, made by five independent organizations, 
have a marked family resemblance. The testimony con- 
cerning the major facts of price fluctuations from these 
seven different sources is so unanimous that one can 
scarcely doubt its validity. 


fi: years it has been a common practice to trace 


PRICES LIKELY TO CONTINUE TO RISE 

In thinking of index numbers it should be remem- 
bered that during the last twenty years throughout the 
gold standard world the general level of prices has been 
rising, or, in other words, the purchasing power of gold 
has been falling; that all indications point to the con- 
tinuation of this tendency for many years to come, and 
that this progressive shrinkage in the purchasing power 
of gold is a serious menace to the stability of business, 
disturbing the normal relations between those forms of 
income or prices which are relatively fixed, such as in- 
terest, rent, salaries and wages, and those which are 
more promptly adjusted, such as the prices of most 
staple commodities. 

It is entirely within the possibilities that prices may 
rise more and more slowly until many years hence we 
shall see the culmination of this rising price epoch unless 
in the meantime wonderful new gold fields are discov- 
ered. The synthetic chemist and the electrical engi- 
neer may, of course, check this rising tide of prices in 
spite of any failure to discover new gold deposits suffi- 
ciently large to be effective. The generation which suc- 
ceeds in producing flour and meal and sugar cheaply, 
by a synthetic process, will have made vastly more 
progress in world production than the nineteenth cen- 
tury made when it added the Mississippi Valley and the 
Canadian and South American plains to the world’s pro- 
ducing areas. 

Rising prices are by no means an unmixed evil; for 
® prolonged period of rising commodity prices energizes 
the business world generally, operates to the advantage 
of debtors and of owners of production processes, and 
to the disadvantage of creditors generally, of wage earn- 
ers, of salaried persons and of receivers of fixed in- 

ies; causes interest rates to rise, lessens the severity 
of crises and the duration of depressions, and stimu- 
lates social reconstruction. 


During the decade 1899 to 1909 the general price 
index rose from 99.5 to 130, an increase of over 30 per 
cent. In other words, the commodity price level went 
up faster than the money earnings of labor, according 
to the figures prepared by the Bureau of Labor Statis- 
tics; and hence the real annual returns of labor showed 
a decline, slight in some trades but large in others. The 
evidence, then, indicates that all the intrenchments of 
organized labor, all the legislation in favor of the labor- 
ing classes, have failed to prevent the downward trend 
of commodity wages. 

To consider specifically the application of such an 
index number to the wage scale of the New York Elec- 
trical Workers’ Union, let us assume a base or par rate 
of wages, arrived at by mutual agreement, say, for 
instance, $5.20, which is the rate that went into effect 
April 1, 1917. Dun’s index number on that date was 
$190.012. Let us assume that wages shall be readjusted 
once in six months. Dun’s index number of Oct. 1, 1917, 
six months later, was $219.679, or an increase in general 
commodity prices of $29.667, or 15.6 per cent. 

On the authority of the Bureau of Labor Statistics, 
the wage earner spends three-quarters of his wages for 
food, clothing and rent and other things responding to 
these general price fluctuations; he would, then, set 
aside $3.90 out of the $5.20 for subsistence. The index 
number for the end of the six months’ period indicates 
that subsistence costs 15.6 per cent more; therefore 
increase $3.90 by 15.6 per cent, making it $4.50, to which 
should be added the quarter of the base rate not af- 
fected by the commodity market, $1.30, thus making 
the readjusted rate $5.80, or a net advance over the base 
rate of 60 cents per day. 

The corresponding Bradstreet numbers are 14.5769 
and 16.9117; the difference, 2.3348, shows an increase 
in the index of almost exactly 16 per cent. Applying 
this number as before, the adjusted wage is $5.824, or 
an advance of sixty-two and four-tenths for the six 
months’ period ending Oct. 1, 1917. 

Let us examine the rate of wages of the New York 
Electrical Workers’ Union from the index number point 
of view over a longer period of time, beginning with 
the year 1900. The rate in 1900 was $3.50 per day. The 
Bradstreet index for that year was 7.88. The average 
monthly index for eleven months of 1917 was 15.4595. 
The difference between the two indexes, 7.5995, shows 
an increase in 1917 of 96 per cent. Increasing three- 
quarters of the 1900 rate by 96 per cent ($2.52), the 
corrected rate for 1917 would be $6.015, or, in other 
words, the purchasing power of a wage of $3.50 in 1900 


is just equal to the purchasing power of a wage of $6 
in 1917. 


RELATION OF WAGE INCREASES TO CONTRACTS 


It may be argued that a periodic adjustment every 
six months would interfere with contracts in course of 
execution. Let us admit this objection and at the same 
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time analyze it. If no allowance were made in esti- 
mating future work for the contingency of an unknown 
advance in the rate of wages due to the change in the 
index number, then under the conditions specified above 
the advance of 60 cents would cost the contractor 3.9 
per cent, assuming the labor to be 35 per cent of any 
given contract, or 2.78 per cent, assuming the labor to 
be 25 per cent of any given contract. 


INCREASED LABOR EFFICIENCY A FACTOR 


An advance in the rate of wages which apparently in- 
creases the cost to the employer 3.9 per cent would be, 
in my judgment, more than offset by an increased labor 
efficiency ; because the employee would be appreciative 
of the spirit of co-operation reflected by the adoption 
and practice of a plan of wage adjustment calculated to 
protect him against advances in the cost of living, and 
he would, consciously or unconsciously, respond to such 
an effort at practical co-operation on the part of his 
employer. 

It should be stated, however, that in the example 
cited above the index number used might not be quite 
accurate in this particular application, because it is 
composed to some extent of factors which affect 
the cost of living only vaguely and indirectly. This 
number, for instance, gives the aggregate prices per 
pound of ninety-six different articles, including not only 
all kinds of food products, but also thirteen metals, 
eleven chemicals and drugs, seven building materials, 
and also raw and manufactured textiles, coal and coke, 
mineral and vegetable oils, naval stores, and seven 
miscellaneous articles; but nevertheless it gives a broad 
general indication of the changes in general price levels, 
and so perhaps would be as applicable as an index num- 
ber derived from the price movements of only foods, 
clothing, rent and fuels. 

It may also be argued that this plan of wage read- 
justment would tend continually to raise wages even 
beyond the critical point at which the tendency would 
begin to slow down the industry. This objection leads 
to a consideration of the fundamental theory of wages. 

Labor has a products 
have a value. If the labor is misspent, the product is 
valueless, and in the long run the labor will be equally 


value because its services or 


so. Labor secures a remuneration because it produces 


something for which people are willing to pay. In other 
words, wages depend on productivity. The wages of 
the laborer depend upon the value of his labor and not 
upon his wants. But wages vary with the standard of 
life, and anything which lifts the standard will raise 
the rate of wages. The highest standard, though, will 
not prevent wages from falling in the face of a decrease 
in the demand for the product and a decline in indus- 
trial prosperity. However, anything which tends to in- 
crease the productivity of labor will raise the rate of 
wages. Raising the rate of wages in the long run will 
raise the standard of living, and in general a higher 
standard of living reflexively raises the productivity. 

This being so, we can safely leave this objection as 
being one which might as well apply to the present 
method or any other method of readjusting wages. 

It will be argued that union men will not be content 
with a relatively constant wage position in the economic 
world; that they will demand also an absolute advance, 
an advance beyond the point indicated by an index num- 
ber. As long as the national wealth tends to increase 
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faster than the population, this demand on the part of 
union labor will be justified and will be justified in some 
more or less definite ratio to the increase of national 
wealth. This is the laboring man’s only way of par 
ticipating in an increased national wealth, national sur- 
plus, in the creation of which he has had so large a 
share. The demand for an absolute increase on the 
part of any particular trade, however, will be restrained 
by force of public opinion and by economic forces if 
such a demand is out of step with the demands of other 
trades requiring equal or similar skill. 

Some may say that the advance in wages in the elec- 
trical trade has been absolute instead of relative, and 
they may point to the wages of the Chicago union as an 
example. Let us analyze this case from the index num- 
ber point of view. In 1907 the wages in Chicago in 
the electrical trade stood at $4 per day. The Bradstreet 
index number for 1907 averaged $8.90. On Sept. 1, 1917, 
the index was 16.6441, and the average index number 
for twelve months of 1917 was 15.655. 

Applying as before the average index number for 
1917 to this case, we find that a $4 wage in 1907 would 
be equivalent to $6.28 in 1917. If, however, we com- 
pare the average index number for 1907 with the index 
number for Sept. 1, 1917, when the $6.25 wage took 
effect in Chicago, we get a wage of $6.61, which shows 
how conclusively the $6.25 wage is justified and also 
that there has been no absolute advance whatever. 

By the intelligent application of some such plan as 
the one outlined, there will result as a matter of fact an 
absolute advance in wages to the union man, due to the 
tact that he will work more days in the year when and 
because wage disputes are eliminated. This absolute 
advance is not one in the economic sense, but purely in 
the personal sense. 

After all, any discussion of the wage question, if con- 
fined to the rate of wages per day, is inadequate and 
superficial; the yearly income is the only important 
desideratum for a wage earner, as it is also for any 
person whose income takes any other form. 


FIXING THE BASE RATE OF WAGE3 


There remains the more difficult problem of scien 
tifically fixing the base rate for wages. This is a much 
more complex problem than applying an index number 
to raise or lower the base. It would probably be suffi- 
ciently correct to assume any present wage as a base 
rate; it would certainly avoid endless discussions and 
fruitless speculations on the cost of keeping an average 
family. Probably all parties concerned would rather 
avoid the question by arbitrarily accepting the exist 
ing rate than to create a new rate, however scientific 

The United States Bureau of Labor has selected th« 
years 1900-1909 for striking an average to serve as : 
base, or par, for developing its index number. Com 
modity prices for this period are averaged for the ten 
vears and the result is called 100. If the weighted 
average of basic commodity prices is 3 per cent highe: 
for 1913, the index number for 1913 is -+ 3 or 103. A 
base or par rate of wages could similarly be establishe: 
from the prevailing wages during the same ten-yea! 
period and in as many localities as might be found d 
sirable. Wages could then be adjusted from this ps 
periodically by comparing the index number correspon 
ing to par with the index of the next period precedin 
the time selected for adjustment. 
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FIG. 1—A TYPICAL GRAPHIC CHART SHOWING PERCENTAGE 
OF EMPLOYEES SUBSCRIBING 


made to understand why they should lend their money 
to the government. Plans, therefore, must be laid to 
nsure a 100 per cent subscription in every plant, shop 
nd office in the electrical industry. 

An investigation is being made by the ELECTRICAL 
WORLD of how other employers have interested their 
help in the preceding loans in order to give to the in- 

stry the best results of the experience of others. 

Last week the necessity of getting together a com- 


+ 


ttee of the men was emphasized. This week another 
making a plan to 
nulate interest throughout the campaign. 
because of the human element in every man, the 
petition method of sustaining interest is the most 
mon one and the one which is most uniformly suc- 
ful. Under this method departments can be played 
inst each other or any other division of employees 
naturally suggests itself very effectively. Where 
e are a number of district offices this plan can be 
wed out between offices. 

using this competitive plan the ultimate goal must 
ept well in mind—namely, not total subscriptions, 
100 per cent participation. Therefore the tally 


‘eliminary step is to be developed 


be 
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" 
The Use of the Spirit of Competition Within the Company to Produce 100 per Cent 
: Participation—Bulletin Boards, Thermometer Charts and Other 
j Methods for Keeping Up the Interest of Employees 
N TWO weeks the national campaign on the third sheets should not record the total subscription, but 
Liberty loan will open, to continue for three weeks. the percentage of employees taking bonds. This places 
As was pointed out last week, the success of this every department on a more equitable basis for running 
an lies not wholly in the total subscription but to a a race with the other departments. 
msiderable extent in the number of people participat- Undoubtedly the most effective way of keeping these 
ng. tally sheets is by graphic charts. Fig. 1 shows a sug- 
To a large extent, therefore, the employers of labor gestion for a company with but one department or 
i are in a position to make this the most successful of where it is decided to hold no intra-company competi 
2 the three loans. Employees must be made enthusiastic tion. Obviously the idea is to do better in the percent- 


age of employees participating than in either of the 
first two loans with the bogies set at 100 per cent. This 
chart daily by 
person and placed in as conspicuous a place as possible. 


should be corrected some authorized 
Those selected to make a personal canvass of employees 
can make one of their appeals on the basis of the chart. 


INTRA-COMPANY COMPETITIONS 


If an intra-company competition is undertaken, the 
chart idea can be carried out 
With one tally master to see that the score is kept 
right and corrected daily, each participating team or 
department, or whatever the division may be, is plotted 
in terms, not of dollars, but of percentage of members 
subscribing, no matter how large ‘the 


Nake itHotter tor the AQIS” 


much more logically. 


how small or 


? 


oR LibertyLo;.. 





FIG. 2—CAMPAIGN THERMOMETERS HAVE A STIMULATING 


INFLUENCE 


The race then is to see which will first 
reach the 100 per cent mark, or if none does so, which 
will stand highest at the end of the campaign. 

In this manner a strong feeling can be aroused that 
will find a ready answer in bond subscriptions. Work- 


ubscriptions. 


men are not apt to let another department go them one 
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better, particularly in patriotism, if it can be prevented. 

As a further stimulus to a large participation, the 
employer can afford to allow a bonus of one dollar on 
every fifty-dollar bond for the members of the first 
department to reach the 100 per cent mark. Or there 
are other means. Following the lead set by the national 
committee, the first department to reach the goal can 
be presented with an American flag or some similar 
patriotic token, and this flag or token can be striven for 
in each succeeding campaign, the holders to keep it 
until defeated. 

Along this same line the thermometer chart usually 
keeps interest up. In fact, with this type of chart, as 
illustrated in Fig. 2, the interest becomes more keen 
as the campaign progresses. As with the other charts, 
the thermometer method can be used for intra-com- 
pany competition, using a separate thermometer for 
each participating team or department, etc. The ther- 
mometer is so arranged that the “mercury column” 
moves upward with the subscriptions. 

Besides, the thermometer idea lends itself well to 
almost numberless catchy phrases embodying the idea 
of “making it hot for the Kaiser.” 
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In the intra-company competition each participating 
department should have its own bulletin board showing 
how the individual members are signing up, and then 
there should be a master board at some convenient 
place in the plant or office or shop where the compara- 
tive standing of all departments is kept. 

As there are only two more weeks left before the 
campaign starts it is well to see that all preliminaries 
have been taken care of. (1) Are all committees ap- 
pointed and do they feel the right enthusiasm? (2) 
Have arrangements been made for an easily accessible, 
centrally located Liberty bond desk? (3) Have Liberty 
loan buttons or other means of designating a subscriber 
been procured? (4) Are the subscription blanks on 
hand? (5) Have arrangements been made for bulletin 
boards? (6) Are the charts or “thermometers,” etc., 
ready? (7) Have arrangements been made for a suf- 
ficient supply of Liberty loan literature? (8) In fact, 
is everybody ready to make the third Liberty loan a 
100 per cent success? 

Other ways of selling bonds to employees will be de- 
scribed next week, and a plan to steady labor conditions 
by aid of the Liberty loan will also be described. 


Output of Large Generating Systems 


Great Growth in Use of Central-Station Energy Shown by Returns from Forty-seven 
Companies in United States and Canada—Increase More than 
4,000,000,000 Kw.-Hr. for Year 


HE usual statistics for 1917 on the outputs, peak 
[oso and load factors of the largest generating 

systems of the country are given on the opposite 
page. The list has been expanded so that it now con- 
tains every generating company in the United States 
and Canada having an output of more than 100,000,000 
kw.-hr. per annum. The aggregate output of the com- 
panies listed was 21,000,000,000 kw.-hr., of which the 
companies operating in Canada generated 3,500,000,000 
kw.-hr. 

Although the greater part of the electrical energy 
was generated from water power, it is of interest to 
note that almost all of the hydroelectric systems having 
steam reserve stations were obliged to use them during 
the year. This is indicative of the necessity for further 
water-power development if our fuel resources are to 
be conserved. For instance, the great hydroelectric 
systems on the Pacific Coast had to resort to steam 
to meet their demands as follows: Pacific Gas & Elec- 
tric Company, 195,000,000 kw.-hr.; Southern California 
Edison Company, 144,000,000 kw.-hr.; Southern Sierras 
Power Company, 7,000,000 kw.-hr.; Portland Railway 
& Light Company, 23,000,000 kw.-hr.; Puget Sound 
Traction, Light & Power Company, 5,400,000 kw.-hr. 

These statistics show clearly how baseless is the 
assertion that these systems are overdeveloped hy- 
draulicly. The shortage of hydroelectric energy at 
Niagara is well indicated by the large output that the 
Buffalo General Electric Company was called upon to 
turn out in its steam-driven station, where approxi- 
mately 130,000,000 kw.-hr. had to be manufactured 
from coal. The dearth of water power is also indicated 
in the outputs of the Southern power companies, the 


Tennessee Power Company turning out by steam over 
84,000,000 kw.-hr.; the Alabama Power Company, 41,- 
000,000 kw.-hr., and the Georgia Railway & Power 
Company, 22,000,000 kw.-hr. Other hydroelectric com- 
panies which had to fall back on steam equipment to 
carry their load were the Adirondack Electric Power 
Corporation, 51,000,000 kw.-hr.; Rochester Railway & 
Light Company, 51,000,000 kw.-hr.; New England 
Power Company, 54,000,000 kw.-hr.; Wisconsin Edison 
Company, 77,000,000 kw.-hr.; Electric Company of Mis- 
souri, 112,000,000 kw.-hr., and the Minneapolis General 
Electric Company, 75,000,000 kw.-hr., all of which 
merely confirms the need of further water-power devel- 
opment. 

Only one company in the entire list shows a slight 
decline in output over that of the previous year. All 
the others show increases, and considering the enor- 
mous outputs involved and the handicaps under which 
the central-station industry was operated during 1917, 
the showing is phenomenal. All the Canadian com- 
panies show large increases, due chiefly to the great 
demand made for power by war industries. The same 
is true of many of the Eastern power companies, as, for 
instance, the Public Service Electric Company, Detroit 
Edison Company, Philadelphia Electric Company, 
Cleveland Electric Illuminating Company and the Con- 
solidated Gas, Electric Light & Power Company. 

It will be appreciated that there is some duplication 
in the returns of some of the companies which purchase 
energy from other sources and include the purchased 
energy in their returns. For the sake of convenience, 
similar statistics for the years 1915 and 1916 are pul- 
lished side by side with the statistics for 1917. 
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STATION é& OPERATING PRACTICE 


A Department Devoted to Problems of Installation, Operation and 
Maintenance of Equipment for Economical Generation 


CAUSE OF TROUBLE WITH 
SINGLE-PHASE STARTER 


Often Due to Poor Contact Between Moving 
Contact and Stationary One Connected with 
Resistance and Reactance 


BY E. C. PARHAM 

When trouble with single-phase starters having con- 
nections like those shown herewith occurs it will usually 
be found that the contact a fails to touch both b and Dd, 
or that there is an open circuit in the leads between 


' 


© 
SIMPLIFIED DIAGRAM OF SINGLE-PHASE STARTER CONNECTIONS 
these contacts and the motor. Failure of a to make 
contact with either b or b, may be due to a weak spring 
or blistered contacts. If any of the faults mentioned 
exist, the production of a split-phase for starting the 
motor is prevented. 


THE SYSTEM LOAD FACTOR 
VERSUS STATION LOAD FACTOR 


Study of Operating Conditions in an 18,500-Kw. Tur- 
bine Plant—Cost of Coal and of 
Hydroelectric Energy 


In making up operating data from central stations 
where energy is purchased 
tinction should be made the 
factor and the station load factor. A study of oper- 
ating conditions in an 18,500-kw. turbine plant pro- 
ducing 40,507,750 kw.-hr. in 
pleted. 


in considerable part a dis- 


between system load 


1917 was recently com- 
The yearly load factor of the station on the 
basis of an average output of 4625 kw. and a maximum 
peak of 14,000 kw. was 33 per cent. Incidentally the 
consumption per kilowatt-hour 2.64 lb. 
(1.197 kg.) and the net cost of production at the bus- 
Coal 
cost 5.73 per ton at the plant, with rail delivery, and 
bituminous coal of high grade was burned under boil- 
ers equipped with mechanical stokers. 

This however, 10,670,650 
kw.-hr. hydroelectric traversing the 
State, so that the average load on the system was in- 


coal was 


bar was 9.21 mills for locally generated energy. 


company, purchased 


from a system 


creased to 5850 kw. and the load factor, assuming a 


common point of supply, was raised to 41.6 per cent. 
The net cost of delivery of each kilowatt-hour to the 
system from the local plant and from the wholesaler 


of energy was $429,571, or practically 8.5 mills per 


and Distribution of Electrical Energy 


kilowatt-hour. The hydroelectric energy supplied cost 
about 5.3 mills per kilowatt-hour. The central-station 
interchange contract with the hydroelectric company 
resulted in the sale by the former to the latter of 
365,400 kw.-hr., at 8.05 mills per unit; but in the main 
the supply of energy from the water-power system was 
sufficicnt to make it necessary to furnish supplementary 
service only occasionally. 


QPERATING A FURNACE 
WHILE MENDING STOKER 


Chain-Grate Stoker Is Backed Out and Temporary 
Bridge Wall and Brick Front Constructed 
to Permit Firing 

In the power houses of one of the Illinois state insti- 
tutions where inmates were used as firemen, two 400- 
hp. stokers failed completely owing to the warping of 
the shaft at the rear ends of the grate. These stokers 
were backed out of the furnaces and temporary bridge 
walls and temporary fronts of brick were placed as 
shown in the accompanying illustration. Old plain 
grates secured from other inoperative plants were se- 
cured and laid on this foundation of brickwork so that 
the boilers could be fired by hand through an opening 
left in the brick front. This opening was closed when 


PIPES RESORTED TO FOR GRATE BARS WHILE AWAITING REPAIR 
PARTS 


the men were not firing by a perforated piece of sheet 
iron which had holes enough in it to keep it from get- 
ting red hot. 

While the foregoing method of repairing and operat- 
ing a boiler is not recommended for prolonged service, 
it did meet an emergency and kept the plant running 
until the delayed repair parts were received and placed 
in service. 
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ESTIMATED TOTAL COST OF 
SEMI-OUTDOOR SUBSTATION 


Consists of an Outdoor Transformer Station and an 
Indoor Converting and Distributing Station— 
Will Energize City Street Railway 


In the accompanying table the estimated total cost 
is given of a semi-outdoor substation now approaching 
completion in Massachusetts for the supply of energy 
to a Springfield urban street railway from the Turners 
Falls Power & Electric Company system at 66,000 volts. 


TOTAL COST OF SEMI-OUTDOOR SUBSTATION IN 
MASSACHUSETTS 
OuTpOOoR TRANSFORMING STATION 
Two 6000-kva., 66,000-13,200-volt transformers ($2.08 per 


RR ca is oa ee RE Ae adie ea be aes ae eee $25,000 
Two 66,000-volt lightning arresters............eceeeeees 5,000 
Pour SE, CCSVOrE) Ol) CWICROB cook coi be eicccweereveaes 10,800 
Seven 66,000-volt disconnecting switches................ 1,400 
POE RO CINE oh 5 6 oes nS diceaswaesveneecewe 2,000 
Cee Ce Gare Ss a ko 6 BSS Sac dces ceed awewa 1,174 
Water DUPE: COOTER GG TAIN. oink asiccicn ce swaneusia 7,000 
EOP Ge meee IN ib 6 2d s CA Nwk ke Reems caesale doer res 2,100 
Engineering and contingencies, 20 per cent............. 10,894 

ORME ek tee WSS Sd hoe Se ea Ae own eRe Mets Wa eaeaaee $65,368 

INDOOR CONVERTING AND DISTRIBUTING STATION 
Building and foundations, 50 ft. by 70 ft............... $50,000 
Three 1500-kw. motor-generator sets ($22.22 per kw.).. 91,000 
BwitchboaeG, thet y-BEE- PONG 6 vinic ss os vs ccc e wuephenecone 25,800 
REC, CORI BW CONG io 6S di wkd sd ecces Se ccsucs noes 15,000 
Or Gi eI 6c Fas own cde Siac d cus eanbenedeah as 5,500 
Mueineeriie GNA CONCIMMONOION:. 6.0 oi 6 hike cc ewes ce oesenex 37,460 
IAD "sig vee ae kg 10's a Ga WN aah a Oe haar alia wal a eee $224,760 

Grand total ($24.18 per kva.), initial transformer 
CONES: FS n.s< she aaa cede wea Cie ks etin eas $290,128 


The exterior equipment includes two 6000-kva. trans- 
formers and necessary oil switches, “disconnects” and 
auxiliary equipment, with lightning arresters mounted 
on concrete bases in the substation yard. Inside a brick 
and concrete substation building are three 1500-kw. 
motor-generator sets, receiving energy at 13,200 volts 
alternating current and delivering direct current at 
600 volts to the local trolley lines. 


RELIABILITY OF METHODS OF 
TESTING GROUND RESISTANCE 


Bureau of Standards Opposes Lamp-Bank, Fuse, 
Single-Voltameter and Magneto Methods of Test- 
ing and Recommends Kohlrauch Bridge 
After a series of extended experiments on testing the 
resistance of ground connections, the Bureau of Stand- 
ards has come to the conclusion that most of the meth- 
ods commonly used do not give correct results. De- 
pencable results can be obtained by use of the ammeter- 
Volts meter method when a proper selection of instru- 
ments is made. The disadvantages of this method, 
however, are the non-practicability, the possible ab- 
senc: of energy supply, the amount of calculation re- 
quire’ and the necessity for two auxiliary grounds or 
one © assured low resistance. If a potential as high as 
100 \\lts is available, direct current may be used as 


efficicntly as alternating current, but this method must 
be d arded if other ground connections than those to 
be investigated exist. 


A « rect-reading, portable, rugged and fairly reli- 
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able means of testing the resistance of ground con- 
nections is found in the use of the Kohlrauch bridge 
method or a modification of it. A separate source of 
energy may be obtained from a dry cell, and two auxil- 
iary grounds must be available. Actual practice shows 
that the Kohlrauch bridge method checks with the am- 
meter-voltameter method to within an average of 3 per 
cent. The error very seldom approaches 10 per cent. 

The present-day methods of ground testing used by 
many electric companies have been found very unreli- 
able. These methods consist chiefly of the lamp-bank, 
fuse, single-voltameter and magneto methods. The 
results by these methods are not even approximately 
correct. The single-voltameter method gives a degree 
of accuracy that depends largely upon the resistance 
of the voltameter and possible fluctuations in the volt- 
age of the line. 

An extensive study of the effect of high voltage up- 
on the electrode and the surrounding soil showed that 
the energy liberated at first causes the resistance to 
decrease about 20 per cent. If the critical value is 
reached, the soil will commence to dry out and an in- 
crease of resistance will follow. It is necessary, there- 
fore, to read the meters immediately on the closing of 
the circuit. 


INEXPENSIVE CORNER FOR 
LINE WITH MANY TURNS 
Right-of-Way Difficulty Solved by Designing Special 
Inexpensive Type of Corner Construction 
The 33,000-volt, three-phase transmission-line corner 
construction shown in the photograph reproduced here- 
with was designed especially for a 12-mile (19.3-km.) 





TURNING CORNER ON STRAIN INSULATORS SAVES EXPENSE 


line in which there are seventeen turns. When the 
right-of-way was being purchased it was found neces- 
sary either to follow this devious route or to pay ex- 
orbitant prices for pole rights for a straight run be- 
tween the plant and end of the line. According to the 
engineering estimates, this type of corner is about 75 
per cent cheaper than a two-pole corner and is ap- 
proximately 70 per cent cheaper than a buck-arm cor- 
ner of single-pole construction. The guying for any 
one of the three types of corners would be practically 
the same, but the large difference in cost would come 
in the reduced labor and material charges entering into 
the construction at the top of the pole. 
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REMOTE-CONTROL AIR-BREAK 
SWITCH OF INEXPENSIVE TYPE 


Operating Force Imparted by Weight, and Control 
Impulses Are Electric—Details of the Method 
of Construction Followed 


The San Diego Consolidated Gas & Electric Com- 
pany has recently utilized remote-control] mechanisms to 
operate air-break switches employed on its 11-kv. dis- 
tribution lines. Type 1420, style 5008, made by the 
Pacific Electric Manufacturing Company and rated at 
100 amp., 20 kv., are used. The operating handle has 
been replaced, however, with a distant-control mecha- 
nism mounted in a box on the pole, the operating force 
being imparted by a weight and the control impulses 
by electricity. 

As the switch mechanism is designed primarily for 
use as switching centers on long suburban 11-kv. feed- 
ers, in districts where the only available supply of 
energy is from the very feeder to be controlled, it was 
seen at once that motor or solenoid operated mecha- 
nisms were out of the question, since the expense of 
an auxiliary source of supply would be excessive, while 
if such supply were not furnished, the switch might 
prove inoperative because of failure in the line at the 
very time it was most needed. 

The mechanism consists of a cast-iron pulley wheel, 
to which the wooden switch-operating rod is attached 
eccentrically and over which the chain supporting the 
weight is passed. As the operating impulses are im- 
parted to triggers, the wheel is repeatedly released and 
arrested, and after each impulse is caused to rotate 
through a half revolution by the weight. With the rod- 
attachment point in the upper position the switch is 
closed; when in the lower position the switch is open, 
the wheel giving the same throw to the rod as would 
be imparted by an operating lever when switched by 
hand control. 

It will be noted that at the beginning of each move- 
ment the motion of the end of the lever is perpendicular 
to the normal operating motion, which gives the weight 
an opportunity to gather momentum and apply the 
necessary force to open or close the switch properly. 
At the end of the stroke the motion is similarly re- 
tarded, and the large spring interposed between the 
weight and the chain further takes up the jar of the 
arrested weight. The chain is endless, and consequently 
the balance is not changed after successive operations. 
The weight is attached to the chain by a hook device, 
and the switch is rewound after several operations by 
detaching the weight and rehooking it to the chain 
higher up. Six or eight successive operations are pos- 
sible (depending on pole height) before the switch re- 
quires rewinding, this being as many movements as 
will ordinarily be desired before an opportunity for re- 
setting presents itself. An old arc-lamp reel and pul- 
ley is provided and the weight can be raised by one man. 

The trigger system is designed to give positive opera- 
tion with small direct-current impulses. For this rea- 
son a double system of levers is employed. The turning 
movement of the weight is resisted by secondary levers, 
so that there is very little friction on the primary trig: 
gers. After release each lever is returned to position 
by a coil spring. The tripping mechanism is mounted 
in a heavy poplar box, with top and end hinged to per- 
mit ready inspection. A lineman may trip the switch 
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by hand manipulation of the triggers, or if desired 
pair of tripping cords can be run down the pole. 

The tripping solenoids are series coils from old a: 
lamps. A small 24-volt storage battery at the distan: 
control point furnishes the momentary direct-currer 
impulses to operate the switch. A pair of contacts i 
also provided on the main shaft to operate pilot lamp: 
at the control point, thus affording a return signal to 
prove the operation of the switch. As the operating 
current is only momentary and a small switch is pro- 
vided in the lamp circuit so that the lamps are lighted 
only during switching or testing operations, the draft 
on the battery is small and it need be recharged only 
at considerable intervals. The remote-control operating 
switch is a double-throw knife switch with positions 
properly designated ‘‘open’”’ or “close.”” Throwing of the 
master switch to the wrong position will not affect the 


AUTOMATIC AIR-BREAK SWITCH, WITH DETAILS OF 
OPERATING MECHANISM 


tripping mechanism. In order to have the indicating 
lamps entirely independent of the tripping circuits, 
five wires are run betwen the switch and the control 
point. The switch is tested monthly on a Sunday 
morning, so as to keep all contacts free. 

The switch was designed primarily for use at im- 
portant switching centers and test points. For in- 
stance, in one case an 1l1-kv. feeder, after passing 
through several small towns, spreads out over an ex- 
tensive agricultural district covered’ with many line 
hazards in the way of trees, river crossings, brush-fire 
hazards, ete. A switch of this type is installed beyond 
the largest town, and the control is installed in the home 
of the district troubleman near by. In case of trouble 
on the feeder the line may be quickly sectionalized at 
this point, and if the trouble is beyond in the agricul- 
tural district, as is usually the case, service may be im- 
mediately restored over the more important part of the 
circuit. Considerable time is saved, particularly at 
night, over the old hand operation, and if the troub'e- 
man is absent on his regular duties, his wife may %e¢ 
called on in emergency. In quickly restoring serve 
and in line testing this non-automatic switch is a g! 
improvement over fuses, and in fact it practicall) 
places a far more expensive automatic oil switch. 
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CENTRAL STATION SERVICE 





A Department Devoted to Commercial Policy and Management 
Topics, Including Applications of Electric 
Light, Power and Heat 





EDUCATING WOMEN IN 
CENTRAL-STATION WORK 


Meeting in Los Angeles Shows Method Adopted for 
Giving New Help a General Knowledge 
of the Business 

That women are more and more making a place for 
themselves in the conduct of public utility business is 
recognized. Of late the war has called so many men 
that women have been forced into utility work that they 
would probably otherwise have had difficulty entering 
for years. An evidence of how women are beginning to 
take hold and how they can quickly be given a general 
knowledge of the business is contained in the following 
report of a meeting of 150 women employees of the 
Southern California Edison Company, Los Angeles, 
which was held a short time ago. Those who were 
present are employed in the company’s offices in Los 
Angeles and the adjacent cities. Probably 100 of the 
company’s woman employees were not able to attend on 
account of distance or other reasons. Only seven or 
eight men were invited, and they were officers of the 
company. 

The object of the gathering was to inaugurate a se- 
ries of meetings to be held at regular intervals by the 
company women, and it is the intention to invite to 
each meeting one or more officers or department heads, 
who will address the women on subjects which are to 
be agreed upon later, but all pertaining to the affairs 
of the company and the best way to handle them. Miss 
Gertrude Tucker presided, and in her opening remarks 
explained that many vacancies had occurred in the 
executive, commercial and engineering departments 
during the past year because of the war and that a con- 
siderable number of these positions had been filled by 
bringing into the organization many capable women. 
Woman’s work in the company was increasing every 
month, not only because of the greater number of 
women employed, but also because women were filling 
some positions which had heretofcre been reserved ex- 
clusively for men. 

These meetings are for the purpose of informing the 
newer women employees as to the history and traditions 
of the company and educating them as to the company’s 
responsibilities, aims, ambitions and expectations. At 
future meetings one of the officers will tell of the num- 
ber and variety of companies which have been consoli- 
dated in past years to make the Southern California 
Edison Company of to-day. Another will tell where 
the power comes from and where it goes to; another 
Wi explain where the money comes from and where it 
goes to, and still another will tell where the 175,000 con- 
Summers are and how they are looked after. Others will 
dis-uss such matters as departmental work, taxation, 
reculation and kindred subjects—all to be treated in 


an interesting, understandable and _ non-technical 
Maiiner. 


THE CREDIT DEPARTMENT'S 
RELATION WITH CUSTOMERS 


Methods Adopted by Large Utility for Obtaining 
Credit Information and Light and 
Power Deposits 

When every dollar means so much, when losses must 
be minimized, the necessity for stricter credits becomes 
apparent. The credit department of a central-station 
company therefore occupies a much more important 
position than formerly. Strict methods calculated to 
keep down losses are all the more desirable. Such 
methods are outlined in the following statement show- 
ing how a large Middle Western utility takes care 
of its customers’ credits. 


Two CLASSES OF CONTRACTS 


Commercial contracts are received in the credit de- 
partment from the contract department, and on receipt 
are stamped on a receiving time stamp showing the 
exact time of arrival in the department. They are 
then checked off in a receiving book, which is an index 
as to whether or not the contracts have been received 
or are being held in the department. The credit slip 
attached to each contract then receives a number sim- 
ilar to the contract, by which it can be identified later 
on should it become necessary to refer to it. After a 
careful examination of the signature on each is made, 
the contracts, which may be divided as class 1 and 
class 2, are handled in the following manner: 

Class 1—Applications from those claiming to be 
former consumers and giving address of former loca- 
tion as reference. The account is looked up to ascertain 
the customer’s habit of pay and to find out whether 
the account is paid up to date. If the investigation 
proves satisfactory, the application is passed without 
further delay. If, however, the customer has paid pen- 
alty month after month, or if it has been necessary to 
cut off his service in order to force payment, a deposit 
for the new address is required. 

When a deposit is necessary the customer is so no- 
tified by letter and the application is held pending its 
receipt. Upon receipt of the deposit a deposit cer- 
tificate is issued and mailed to the depositor and the 
application is approved for service. When more than 
the current bills at the previous address are found 
owing a statement is sent the customer, with a letter 
notifying him that no service will be given until pay- 
ment is made. The account in arrears is noted “Notify 
credit department when paid,” so that in the event of 
the payment crossing the letter in the mail, the book- 
keeper will advise of receipt of payment at once and 
thus avoid unnecessary delay. The application is filed 
in the holding file, and no service given, until account 
is paid. 

Class 2—Applications from those claiming never to 
have used company’s service. This class of applications 





624 


is looked up in the suspense file to ascertain whether 
the applicant has not overlooked a previous address 
where service has been used and a balance remains 
unpaid. If the suspense file discloses such an account, 
the applicant is advised by letter of such indebtedness 
and payment requested, the application being held and 
no service given until payment is made. 


DUPLICATE COPIES OF APPLICATIONS 


When the suspense account discloses no indebtedness, 
rating books are consulted, in some cases special reports 
from the rating agencies are obtained, or references 
offered as to the responsibility and credit standing of 
the applicant are investigated. Should the investiga- 
tion prove unsatisfactory, a deposit is requested which 
is equal to two months’ bills, the amount of the bills 
being estimated by installation, location and class of 
business. This deposit is requested by letter and the 
application filed in the holding file until received. 

Owners of real estate in good standing are passed 
after claim of ownership has been verified. Applicants 
who object to making a cash deposit can furnish a guar- 
antee from a real estate owner in good standing, or 
from a responsible business man, guarantor being re- 
quired to sign a form adopted for this purpose. 

A duplicate copy of all resident applications taken 
in the contract department is received in the credit 
department each morning. On these applications the 
service has been given before the credit has been passed 
so as not to inccnvenience the applicant while credit is 
being investigated. On receipt of these duplicate 
copies of the application the same routine is followed 
as with the commercial contracts. When deposits are 
required which the applicant refuses to pay service is 
disconnected and the meter removed in a manner to be 
explained further along. 

All letters requesting a deposit or unpaid balance 
have two carbon copies. One of these copies is attached 
to the application and filed in the holding file and the 
other is filed in an every-day file seven days after date. 
When these copies are reached they are checked with 
the holding file, and in all cases where the request has 
been complied with the copies are destroyed, but those 
from whom there has been no reply receive a 
second letter calling attention to the first one and re- 
questing a reply. These second letters also have two 
copies, one of which is attached to the application and 
returned to the holding file and the other placed in the 
every-day file seven days ahead. If no response is had 
to this letter at the end of seven days, the application 
is removed from the file, and if the applicant has no 
service at the new address it is canceled and returned 
to the contract department. 

Where a deposit is found to be necessary from appli 
cants for commercial lighting who move into a location 
where light is already installed and in use, and for all 
resident applications where service has been turned on 
before credit is investigated, a shut-off notice is made 
out at the time the first deposit letter is written. This 
shut-off order instructs the shut-off collector to call and 
obtain the deposit or disconnect the service. When the 
collector calls, unless deposit is received or a good rea- 
son given for its not being made, or satisfactory infor- 
mation as to the applicant’s credit standing given, ser- 
vice is discontinued. These cut-offs are held ten days, 
and if the applicant does not call or make some attempt 
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to satisfy credit, the meter is ordered removed. When 
the repair department reports back that the meter has 
been removed the application is canceled and returned 
to the contract department. 

In all cases where commercial applications are held 
in the credit department the contract department is 
notified at once why application is being held, and in 
cases where the applicant is the successor and the ser- 
vice has not been discontinued for the predecessor a 
status slip accompanies the notice requesting that the 
successor be billed from the date of his application. 

When a final bill is rendered and not paid a statement 
is made out in duplicate by the collection department 
and a duplicate copy is sent to the credit department, 
where a record is taken of it on a card and the card 
then filed in the suspense file. Where the delinquent 
is a corporation or partnership the credit slip received 
with the contract is referred to, and the officers’ or 
partners’ names and addresses are ascertained and a 
card made in each of their names, with a notation 
thereon to refer to the card for the company of which 
they are members. The duplicate statement is then 
stamped “Suspense” and returned to the district head 
in charge of collections, to be used as a check on the 
collector. The statement is then worked by the collec- 
tor, and a report of his calls and their results is noted 
on the reverse side. Should the statement be collected 
or paid at the office, the statement is returned to the 
credit department so noted, and the card is withdrawn 
from the suspense file and destroyed. Should the ac- 
count prove uncollectible and it be found necessary to 
send to an attorney, the statement of the collector, with 
his reports noted thereon, is returned to the credit de- 
partment and any information of value obtained by the 
collector is transferred to the suspense card to aid in 
the collection of the account later if opportunity arise. 

The value of the suspense file depends in large 
measure on obtaining the applicant’s full first name. 
If the customer insists on signing the first initial only, 
he may be allowed to do so, but effort is made to find 
out what the initial stands for and to note this on the 
application. The number of suspense cards made out 
and filed by this company averages approximately 3500 
per month, and the average monthly revenue obtained 
from this file during the past year amounted to $800, 
or almost $10,000 in the course of the vear. 


HANDLING MERCHANDISE SALES ORDERS 


Merchandise sales orders are handled as are light and 
power applications. Many firms are trading on open 
account with this company, and some accounts must be 
watched closely, letters being continually written re- 
questing payment on slow accounts, and in a few cases 
credit being stopped completely pending settlement. 

A card file is kept in the department showing cus- 
tomer’s name, service location, date signed, the pre- 
decessor’s name if it is a successor application, the 
name of the company’s agent obtaining the business, 
and the order number of the contract, which number 
agrees with the number on the credit slips. Another 
file is kept which shows all deposits of record, by whom 
made and for what address, and still another file for 
line extension advances, which are taken by the credit 
department and either applied on the light and power 
account, if the customer is a consumer, or transfe' red 
by journal entry to a holding account. 
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at 
SALES BULLETIN FOR 
ALL THE EMPLOYEES 


Sheet Designed to Help Those in Every Department 
to Turn in Domestic Business on 
Commission Basis 


In its endeavor to increase the sale of electrical en- 
ergy in the home through a more liberal use of appli- 
ances the Public Service Company of Northern Illinois 
has started publishing what is known as the Public 
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ANNOUNCEMENT OF NEW SALES POLICY 


THE ELECTRIC IRON 


Company to Pay Commission on Sales 
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SALES BULLETIN ISSUED MONTHLY FOR THE INFORMATION 
OF EMPLOYEES 


Service Sales Bulletin. This one-sheet folder will be 
published monthly and will be distributed with the pay 
envelopes of the employees. The first issue contains 
an announcement that the company will pay a com- 
mission of 5 per cent to its employees on all appliance 
Sales, 

The rules governing the payment of these commis- 
sions to employees are as follows: All employees are 
eligible except division superintendents, assistant divi- 
sion superintendents, gas salesmen, industrial gas 
salesmen, electric salesmen, electric power salesmen and 
sales clerks in sales rooms. The commission of 5 per 
cent will be paid to all other employees on retail sales of 
gas and electric appliances, except gas ranges, gas 
mantles, incandescent lamps, fans and automobile- 
charving outfits, for use in the homes of customers of 
the .ompany. The commission is payable as soon as 
the .astomer pays for the appliance, and in the case 
of d- erred payment sales as soon as the customer has 
made the second payment. The commission will be 
paid ~ionthly on or about the fifteenth of the month 
follov ng the sale. The employee must obtain a signed 
order 'n duplicate from the customer on a form pro- 
vide “or the purpose. The employee must make sales 
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during his spare time or after the company’s regular 
business hours. Employees must find their own cus- 
tomers; if they are unable to close the sale, they may, 
if they so desire, ask the division salesman for as- 
sistance, and by mutual agreement divide the commis- 
sion in such cases. Appliances will not be placed on 
trial. 


HYDROELECTRIC COMPANY 
ADVERTISES FUEL SAVING 


Interesting Circular Points Out the Way in Which 
One Company in 1917 Saved 300,000 
Tons of Coal 


The Southern Sierras Power Company of California, 
in a concise circular entitled “Electricity’s Part in 
Fuel Saving,” recently gave its customers some inter- 
esting data on the saving which water power has made 
and can make in the amount of commercial fuel used 
in California. A copy of the circular distributed to 
the customers is shown herewith. It points out that in 
1917 the Southern Sierras Power Company and asso- 
ciated companies generated 148,267,885 kw. of electrical 


ELECTRICITY’S PART IN 
FUEL SAVING 


So serious is the coal shortage throughout the United 
States that it has become the patriotic and imperative 
duty cf each individual to aid to the utmost in the con- 
servation of commercial fuel. 


This can best be done by the use of electricity, gen- 
erated solely by water power, which has the recommenda- 
tion and approval of the government. 


The generating of hydroelectrical energy requires no 
fuel. 


Even the water turning the wheels of the enormous 
power plants operated by this company is not consumed 
or contaminated, but returns at once and without diminu- 
tion to its natural channels. During the year 1917 the 
Southern Sierras Power Company and associated com- 
panies generated 148,267,885 kw.-hr. of electrical energy 
(all but 6 per cent of which was water-generated), which 
in its many uses is doing work in the mines, factories, 
farms and homes of this great Western territory that 
otherwise would have necessitated the use of 300,000 tons 
of coal. It would have required 7500 coal cars to have 
transported this vast quantity of coal to the consumers. 


To curtail your use of electric service, or to fail in 
utilizing electricity to the very fullest extent in business 
and in your home, is to fail in doing your full share to 
support the government’s fuel conservation policy. 


There are many uses in every business and in every 
home for electric service where a direct and material 
saving of coal will result. 


Flectric cooking and electric ironing are important 
factors. 


In residences, hotels and restaurants throughout this 
company’s territory electric service is being used to-day 
for cooking, and by using electricity for this purpose these 
consumers are saving the government an equivalent 
amount of coal annually. 


If our 11,000 consumers used electricity for cooking, the 
saving would be 150,000 tens of coal annually. 


In practically every industrial pursuit in fhe West 


electricity is simplifying production, abolishing wasted 


effort, increasing production, cutting operating costs—and 
SAVING, FUEL. 


| THE SOUTHERN SIERRAS POWER COMPANY 


energy, all but 6 per cent of which was water-generated, 
and in so doing eliminated the necessity of the same 
power consumers using 300,000 tons of coal which it 
would have required 7500 coal cars to transport. The 
circular also points out that if the company’s 11,000 
consumers used electricity for cooking the saving in 
coal would amount to 150,000 tons annually. 





TECHNICAL THEORY & PRACTICE 


Including a Digest of Important Articles Appearing in 
the Scientific and Engineering Press 
of the World 


Generators, Motors and Transformers 


Periodical Insulation Tests.—P. M. LINCOLN.—The 
article contains replies from twenty-five out of about 
eighty electric service companies in twenty-seven states 
to the following questions: What companies apply po- 
tential tests to the insulation of their generators and 
other similar apparatus? (2) How frequently is such 
a potential test applied? (3) What test voltage is ap- 
plied (measured in terms of normal operating volt- 
age)? The main information was contributed by the 
Commonwealth Edison Company, the Niagara Falls 
Power Company, the Interborough Rapid Transit Com- 
pany of New York City, the Edison Illuminating Com- 
pany of Brooklyn and the Philadelphia Rapid Transit 
Company. Of the eighty replies received, seventy-five 
admitted more or less frankly that no attempt has been 
made to apply periodical high-potential tests to gener- 
ator apparatus for the purpose of determining the con- 
dition of the insulation after the apparatus has once 
been placed in service.—Electric Journal, March, 1918. 

Essentials of Transformer Practice.—E. G. REED.— 
Seventh installment of a series of articles on this sub- 
ject. In the article the author discusses the initial rate 
of temperature rise, temperature gradient between 
windings and oil, heating and cooling curves, overload 
temperature-rise curves, and safe maximum operating 
temperatures.—Electric Journal, February, 1918. 


Generation, Transmission and Distribution 


Ground Connections for Distribution Systems.—W. 
C. HESTON.—The great cost of the prescribed ground 
for overhead distributing systems led a Portland com- 
pany to experiment with various types of ground to 
see whether a less expensive method might not be found 
which would meet requirements. The results of these 
comprehensive tests and the conclusions drawn from 
them are presented in the article—Jouwrnal of Elec- 
tricity, March 1, 1918. 

Long-Distance Transmission in Germany.—(Ab- 
stracts from data given by F. Niethammer in a recent 
issue of Elektrotechnik und Maschinenbau.) The 
author gives some particulars of the generation of elec- 
tricity in Germany, which in 1916 amounted to 10,000,- 
000,000 kw-thr., as compared with 2,600,000,000 kw.-hr. 
in 1918, and discusses a possible electric network cov- 
ering the entire country. The potentialities of water 
power are being much appreciated in Austria and Ger- 
many, and schemes are being promoted for the utiliza- 
tion of a large part of the power to be derived from 
waterfalls in the Austrian Alps. It is also stated that 
in the near future Germany aims at the complete elec- 
trification of all her railways and the erection of super- 
generating stations using power derived both from 
water and from the exploitation of her large fields of 
turf and bituminous coal. A still further development 
in the general industrial use of electricity in large cities 


for heating, lighting and power is considered prob- 
able-—London Electrician, Feb. 8, 1918. 

Combustion of Coal and Design of Furnaces.—HENRY 
KREISINGER, C. E. AUGUSTINE and F. K. Ovitz.—After 
several years of experiments in fuel combustion in a 
special furnace the Bureau of Mines, Department of 
the Interior, makes the announcement that from the 
results it has obtained it is possible to design a furnace 
with considerable more assurance as to its capabilities 
than has heretofore been possible. The process carried 
on in the combustion space is influenced by many fac- 
tors, the most important of which are the volume and 
shape of the combustion space, the kind of coal used, 
especially the character and amount of volatile matter 
it contains; the rate of firing, the quantity of air sup- 
plied over the fuel bed, the rate of mixing the air with 
the combustible rising from the fuel bed, the rate of 
heating the coal, and the temperature in the combus- 
tion space. The qualitative effects on the rate and com- 
pleteness of combustion of many of these factors. have 
been known for a long time, but the quantitative data, 
presented in definite units of seconds, pounds, feet or 
percentages, have been lacking. To obtain such definite 


information a study of combustion in the space beyond 
the fuel bed was undertaken, and the results of exten- 


sive tests are given in this bulletin. About 100 elab- 
orate tests were conducted in a special furnace using 
three kinds of coal—Pocahontas, Pittsburgh and IlIli- 
nois—and at rates of combustion covering the full 
range found in practice. These are believed to be the 
most extensive tests of the kind ever undertaken. 
While the bulletin is especially for those interested in 
the design or reconstruction of fuel-burning furnaces, 
it contains much of interest to the general engineer 
interested in fuel problems. Some of the statements 
sure to arrest the attention of the interested engineer 
are as follows: The size of the combustion space re- 
quired appears to be directly proportional to the per- 
centage of oxygen in the moisture-free and ash-free 
coal. The percentage of excess air that gives the best 
results varies with the size of the furnace and the 
kind of fuel. This fact explains why in one plant the 
highest efficiency may be obtained with 14 per cent of 
CO, in the gases and in another plant with only 10 
per cent of CO,. There is a definite relation for each 
coal between the excess air supply and the percentage 
of CO, in the furnace gases. Soot is formed at the 
surface of the fuel bed by heating the hydrocarbons 
in absence of air. It is not formed by the hydrocarbon 
gases striking the cooling surfaces of the boiler. As 4 
matter of fact only a very small trace of the hydro- 
carbon gases ever reaches the surface of the boiler. 
Hydrocarbons that do so are prevented from decom- 
position by the cooling effect of the contact. The 
cooling surfaces do not cause the formation of soot; 
they merely collect soot and prevent its combus! on. 
It seems that most mechanical stokers are smoke ess 
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not because they burn the smoke, but because they 
burn the coal in such a way that very little soot or 
smoke is produced. MHand-fired furnaces are smoky 
because soot is produced in or near the fuel bed and 
cannot be burned in the limited combustion space of 
the furnace.—Bulletin 135, Bureau of Mines. 


Traction 

Connecticut Company’s Power-Saving Campaign.— 
WILLIAM ARTHUR.—Systematic educational work has 
reduced the energy consumption per car-mile by 11 per 
cent in five months. The general details of the plans 
are given.—Electric Railway Journal, March 2, 1918. 

Siz-Motor Multiple-Unit Trains for Montreal.— 
KEITH McLEop.—Details of a system of two-car semi- 
trail operation on grades up to 13 per cent. Among 
interesting features that are pointed out are the 
multiple-unit control with hand and automatic accelera- 
tion, semi-automatic brake system, emergency opening 
coupler and air-operated doors with safety interlocking 
control.—Electric Railway Journal, March 2, 1918. 

Voltage Regulator and Phase-Balancer Regulator 
Equipment of Philadelphia Electric Company.—R. M. 
CAROTHERS.—The equipment described in this article 
was installed to distribute a heavy single-phase railway 
load over the three phases of the generators. The 
boosters with their independent exciters maintain con- 
stant voltage on the phase from which the railway load 
is taken, and a shunt phase converter distributes the 
load to the other two phases and maintains the voltages 
of these phases equal to that of the first. The single- 
phase railway load at times reaches the value of 24,000 
kva., and the manner in which this load is smoothed out 
is shown by a chart from a recording voltmeter. Rec- 
ords from the indicating wattmeters and ammeters also 
show how satisfactorily the phase converter adjusts the 
load between the three phases.—General Electric Re- 
view, March, 1918. 


Installations, Systems and Appliances 


Voltage Regulation of Three-Phase Feeders by Auto- 
matically Controlled Induction Regulators.—M. UNGER. 
—This article treats of the voltage regulation of a 
three-phase feeder by one three-phase automatic induc- 
tion regulator and by two or three single-phase auto- 
matic induction regulators. Three means are thor- 
oughly discussed and the conclusion is drawn that two 
single-phase regulators will maintain a better regula- 
tion on a three-phase three-wire feeder, carrying mixed 
power and lighting load, than will a three-phase regu- 
lator. The cost, losses and efficiency of either method 
of regulation will be practically the same. In case it 
is desired to obtain the best possible regulation on all 
of the three phases a third single-phase regulator 


hould be added.—General Electric Review, March, 
1912 


St 


lection of Steel-Mill Auxiliary Motors.—J. D. 
W'\GHT.—The functions, mechanical layout and oper- 
ation of blooming-mill manipulators are discussed. 

» lusions are reached as to the size and type of mo- 
tor as well as the type of control best suited for driv- 
inv ‘hese auxiliaries—Proceedings A. I. E. E., March, 


comic Industrial Applications of Electricity.— 
Noran T. WiLtcox.—Among the subjects discussed by 
the ..thor in this paper are the following: Economic 
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uses of electric service, industrial and domestic serv- 
ice, economy of isolated plants, the electric vehicle, re- 
frigeration, electrochemical applications, electric steel 
furnaces (basic and acid process) and furnaces for 
non-ferrous metals.—Journal of the Western Society of 
Engineers, October, 1917. 


Wires, Wiring and Conduits 


Current Capacity of Copper Busbars.—F. M. BILL- 
HIMER.—Considering direct-current conductors, the au- 
thor says that since the temperature rise of a conductor 
carrying a direct current depends upon the amount of 
surface exposed to the air and the resistance of the 
conductor, it is evident that a conductor large enough 
in cross-section to carry several thousand amperes with 
a given rise can be replaced by several small conductors 
with a total surface greater than that of the large 
conductor, but with a smaller total cross-section. Prob- 
lems which are encountered in the application of con- 
ductors to direct-current circuits also apply to alter- 
nating-current circuits, but in addition to the limits 
which resistance, shape and spacing place upon the ca- 
pacity of the direct-current conductor, skin effect and 
mutual induction must also be considered, as these fac- 
tors cause non-uniform current distribution in the al- 
ternating-current conductor. For laminated-bar con- 
ductors arranged with vent ducts and carrying alter- 
nating currents the current distribution will, in gen- 
eral, be made as nearly uniform as possible by separat- 
ing the conductors as far as practicable and making the 
thickness of the conductor a minimum. For mechanical 
reasons the thickness of individual bars cannot be re- 
duced too far. In general, no exceptional mechanical 
difficulties should be encountered in handling currents 
of 2000 amp. or 3000 amp. For heavier currents care- 
ful consideration must be given to the design of both 
direct-current and alternating-current conductors. 
Tables and curves are presented giving the effect of 
spacing on the current-carrying capacity of direct-cur- 
rent copper conductors, variation of temperature with 
different bar spacings, effect of spacing on current-car- 
rying capacity of conductors, etc.—Electric Journal, 
March, 1918. 


Electrophysics and Magnetism 

Edge Effect in Copper Bars at Electric Lighting Fre- 
quencies.—The results of experiments made to deter- 
mine the extra resistance due to non-uniform current 
density in large copper bars carrying alternating cur- 
rents at 60 and also at 25 cycles per second. Under the 
conditions which existed in the test, the ratio of the 
alternating-current resistance to the direct-current re- 
sistance is 1.1 to 1.3 at 25 and 60 cycles respectively. 
These results indicate that the edge effect in large 
copper bars is of considerable practical importance at 
ordinary lighting and power frequencies. The ratio of 
the alternating-current resistance to the direct-current 
resistance in circular copper bars having the same 
cross-section as the rectangular bars investigated was 
less than half that found in the latter. The largest re- 
sistance ratio found was 2.2 at 61 cycles in the case of 
a loop 4.9 m. long with its sides 5.1 cm. apart. Each 
side of this loop was composed of three copper bars in 
parallel, clamped in such a way that the individual bars 
were 6.35 m. apart.—Journal of the Franklin Institute, 
March, 1918. 
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Electron Discharge Apparatus.—Description of a new 
form of vacuum tube in which the filament consists in 
part of thorium, which at a given temperature has a 
much greater electron emission per unit surface than 
refractory metals such as tungsten. With this tube sub- 
stantially the same electron emission per square centi- 
meter has been obtained at a temperature of about 
1300 deg. to 1380 deg. K. as with a pure tungsten fila- 
ment at 2000 deg. K.—Wireless Age, January, 1918. 

The Electrical Properties of Some High-Resistance 
Alloys.—M. A. HUNTER and F. M. SEBAST.—In this ar- 
ticle the authors point out that high-resistance alloys 
must be sought for among those combinations in which 
metals are in solid solution in one anéther. An increase 
in the resistivity of an alloy is usually associated with 
a decrease in the temperature coefficient, although this 
is not always so. Ternary alloys have in general a 
higher resistivity than binary alloys of the same ap- 
proximate composition. The highest resistivities in 
the binary alloys were found with nickel-manganese and 
nickel-chromium alloys. In ternary alloys the highest 
resistivities were met with ferro-nickel-manganese and 
ferro-nickel-chromium and copper-nickel-chromium. 
Chromium alloys withstand oxidation at high tempera- 
tures better than the corresponding manganese alloys. 
Wires of low temperature coefficient were found chiefly 
among the copper-nickel-manganese alloys. A series of 
alloys of copper-chromium are indicated which have 
relatively high conductivities and tensile strengths.— 
Rennsselaer Polytechnic Institute, Bulletin No. 10. 


Units, Measurements and Instruments 


Characteristics of Current Transformers on Open 
Circuit—W. R. WoopwArRD.—By means of vector dia- 
grams the author explains the operation of a current 
transformer under normal and open-circuit conditions. 
Curves are given showing typical current-transformer 
current and voltage waves with the corresponding flux 
wave and hysteresis loop for high-grade transformer 
steel. Reference is made to two methods of measuring 
the peak voltage on open circuit—one by the crest volt- 
meter and the other a modification of this method. It 
is pointed out that when the secondary is open the volt- 
age will, in general, be increased with greater area of 
magnetic circuit, greater number of secondary turns 
or higher frequency. The converse is also true.—Elec- 
tric Journal, February, 1918. 


Telegraphy, Telephony and Signals 
Telegraphic and Telephonic Progress in the United 
States.—A reprint from the Annales des Postes, Télé- 
graphes et Téléphones of the general features of the 
report submitted by the engineers:sent by the French 
government to examine into American methods and 
progress in the administration of the post office and 


in telegraphy and telephony. Results achieved in long- 
distance telephony, in radiatelegraphy and radio-tel- 
ephony and in the use of multiplex printers in the re- 
ception of telegraphic messages are among the things 
commented on appreciatively by the visitors.—Revue 
Générale de l’Electricité, Feb. 2, 1918. 

Telephone Exchange Transfers and Their Organiza- 
tion.—F. G. C. BALDWIN.— (Abstract of paper read be- 
fore the Institution of Electrical Engineers.) After 
giving three ways of effecting telephonic exchange 
transfers, the author discusses the relative advantages 
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of each and outlines the problems involved in carryin 
out the various steps of the transfer. Methods of ex- 
tracting the heat coils, withdrawing the fiber sep 
rators, providing testing and other facilities, changin. 
all of the circuits by making T-connections and han- 
dling the exchange organization while the transfer ‘s 
being made are discussed. The steps which can he 
taken to secure uniformity of attention to calls, to pre- 
clude interruption of service, etc., are outlined.—Lon- 
don Electrical Review, Feb. 22, 1918. 


Telegraphy Through the Ground.—CHARLES Nokp- 
MANN.—A recent order of the German General von Gal- 
witz contained instructions telling how the Germans are 
using a method of communication known as “telegraphy 
through the ground.” In general, it is a method of 
communication which is a compromise between wireless 
telegraphy and one-wire telegraphy. One feature which 
the new method and the wireless method have in com- 
mon is that two communicating stations are not con- 
nected by wire. They differ in that the wireless sends 
its waves through the air while the new method trans- 
mits them through the ground. These currents are 
nothing more than induction currents. A wire is 
placed along the fighting front with both ends extend- 
ing into the ground, and current is produced in the 
circuit by some such means as a Rhumkorff coil. In- 
stalled similarily at some distance from this wire and 
parallel to it is another wire in which current is in- 
duced by the first, thus permitting the sending of sig- 
nals from one station to another.—Le Matin, Jan. 18, 
1918. 


Miscellaneous 


Horsepower Obtainable from French Rivers.—More 
than 9,000,000 hp. is obtainable from French rivers for 
180 days in the year. Corresponding figures for other 
European countries show that France is especially fa- 
vored in this respect, her water-power resources being 
considerably larger than those of Norway, Sweden or 
Italy, or, in fact, of any other country, except perhaps 
Russia, for which no statistics are given. It is also 
interesting to note that, although the German available 
water resources amount to only about 1,500,000 hp. per 
annum, she has utilized 31 per cent of them, whereas 
only 10 per cent of French water power is yet devel- 
oped.—Railway Electrical Engineer, February, 1918. 


Empirical Method for Determining the Ultimate from 
the Proximate Analysis of Coal.—J. P. CALDERWOOD.— 
Considered from the chemist’s viewpoint, the empirical 
equations given in this article will not give accurate 
results, but they are suitable in connection with boiler 
testing. From an analysis of the possible errors in- 
volved, it is interesting to note that the largest error 
introduced is 1.4 per cent approximately, and that is 
produced in finding the theoretical air required per 
pound of coal. Another error which is introduced in 
calculating the terms of the heat balance amounts to 
about 8.5 B.t.u. Some relation between the hydrogen 
volatile matter, fixed carbon and heating value may be 
developed, the author says, which would add materially 
to the accuracy of the equations. In deriving the re!a- 
tion between the proximate and ultimate analysis of 
the coal, a theoretical formula was first established, 
found from observation or experimental values which 
contain the coefficients in a literal form.—Pennsylvania 
State College Bulletin, Vol. XI, No. 14, Nov. 15, 1917. 
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NEWS OF THE INDUSTRY 





Chronicle of Important Events and General Activities 
in the Technical, Commercial and 
Manufacturing Fields 





PROF. COMFORT A. ADAMS FOR 
NEXT A. I. E. E. PRESIDENT 


He Is the Nominee of the Directors for Chief Exec- 
utive of the Institute in the Year Beginning 
Aug. 1, 1918 

Prof. Comfort A. Adams of Harvard University and 
the Massachusetts Institute of Technology is the nom- 
inee of the directors of the American Institute of Elec- 
trical Engineers for president for the year beginning 
Aug. 1, 1918. This is substantially equivalent to his 
election. 

The board has selected from the list of nominees its 
directors’ ticket. Ballots, which will be sent to Insti- 
tute members the latter part of this month, must be 
mailed, in order to be voted, to reach the office of the 
secretary, New York, not later than May 1. 





COMFORT A. ADAMS 


Che list of directors’ nominees to be elected at the 
‘nnual meeting on May 17, 1918, is as follows: 


or President—Comfort A. Adams, Cambridge, Mass. 
“or Vice-Presidents—William B. Jackson, Chicago; 
‘old Pender, Philadelphia; John B. Taylor, Schenec- 
y; F. B. Jewett, New York; Allen H. Babcock, San 
iciseo; Raymond S. Kelsch, Montreal. 
Managers—Frank D. Newbury, Pittsburgh; G. Fac- 
Pittsfield, Mass.; Walter I. Slichter, New York. 
Treasurer—George A. Hamilton, Elizabeth, N. J. 


fort Avery Adams, the newly elected president 
of .1e American Institute of Electrical Engineers, was 
bor» at Cleveland, Ohio, in 1868. He was educated at 
ase School of Applied Science, where he received 


the B.S. degree in 1890 and the degree of E.E. in 1895. 

Professor Adams assisted in physics prior to his 
graduation; he was engaged in engineering design in 
1890 to 1891. In the latter year he became an instruc- 
tor in engineering at Harvard University, being ap- 
pointed assistant professor in 1896. Ten years later 
he became full professor, and since 1914 he has been 
Abbott and James Lawrence professor of engineering 
at Harvard and the Massachusetts Institute of Tech- 
nology. 

Professor Adams has been actively engaged in con- 
sulting engineering for the past sixteen years, among 
his clients being Stone & Webster, Boston; American 
Tool & Machine Company, Boston; Warner Sugar Re- 
fining Company, New York; Simplex Wire & Cable 
Company, Cambridge, Mass.; the Okonite Company, 
New York, and the Boston Edison company. He was 
a member of the international jury of awards (de- 
partment of electricity) at the Louisiana Purchase 
Exposition, St. Louis, Mo:, in 1904. 

Besides being a member of the Engineers’ Club of 
New York and other organizations of non-technical 
character, Professor Adams is a fellow of the American 
Academy of Arts and Sciences and of the American 
Institute of Electrical Engineers, having been chair- 
man of the Boston branch in 1905 and 1906, and is sec- 
retary of the standards committee of the American 
Association for the Advancement of Science. Pro- 
fessor Adams also is a member of the Institution of 
Electrical Engineers, London; of the Illuminating En- 
gineering Society, Society for the Promotion of Engi- 
neering Education, American Physical Society and 
National Electric Light Association. 

He has contributed many scientific papers to the 
technical press and is the author of “Dynamo Design 
Schedules.” 

Professor Adams has a host of friends in the elec- 
trical profession, who have been drawn by his sterling 
worth as a man no less than by his scientific and engi- 
neering attainments. He has never lost touch with 
the practice of his profession, although much of his 
work has lain in the fields of theory and investigation, 
and his interest in so-called “practical” affairs has led 
him to contribute many valuable discussions to engi- 
neering society meetings. 


National Contractors Now in New York 


The National Association of Electrical Contractors 
and Dealers announces that since March 20, 1918, the 
organization headquarters have been at Room 1703, 110 
West Fortieth Street, New York City. 

This change, it is agreed, is to the best interests of 
the association and the industry in general, says Harry 
C. Brown, the secretary, in announcing the opening of 
the new headquarters. 
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Hearings on Administration Water-Power Bill 


Congressional Committee in Receptive Mood, and the General Atmosphere Appears Favorable 
for Legislation Permitting Development Under Conditions 
Attractive to Private Capital 


EARINGS on the so-called “administration” 
JH rter power bill were held in Washington this 

week before the joint power committee of the 
House of Representatives which was recently created 
to pilot the measure through the House. The atmos- 
phere which permeated the committee room was unlike 
that at other water-power hearings, and there were un- 
mistakable signs that the committee appreciates the 
necessity of water-power development and is anxious 
to ascertain under just what conditions private capital 
can be induced to accept the financial burdens incident 
to such development. 

While every effort is being made to safeguard the 
interests of the government and of the consuming pub- 
lic, the disposition is to be as liberal as possible in other 
details so that no injustice shall be done. 

Government officials themselves have experienced a 
change of heart, and there has been no bitter attack on 
the “water-power trust” or grasping monopolies. In 
fact, some of the Congressmen have been at pains to 
draw out from witnesses whether there was such a 
thing as a “water-power trust” and seemingly were 
convinced from the answers that no such trust exists 
or has existed. 

Now and then the chairman of the committee, Con- 
gressman Sims of Tennessee, put leading questions 
which might cause one to suspect that the government 
itself might engage in hydroelectric development if 
permitted to do so under the Constitution. 

None of the witnesses who appeared up to Thursday 
morning had any serious objections to make to the 
measure as a whole, which they considered to be the 
best of its kind thus far offered, and the amendments 
and changes which they suggested had in view the elu- 
cidation of some of the minor features or a change to 
make the bill more attractive to private capital. 

The position of the government with reference to the 
bill and to water-power development in general was out- 
lined by O. C. Merrill of the Forestry Service, who ap- 
peared before the committee on Monday and Tuesday. 
H. J. Pierce of Seattle, Wash., Calvert Townley of the 
Westinghouse Electric & Manufacturing Company, New 
York, and E. K. Hall, vice-president of the Electric 
Bond & Share Company, were heard on Tuesday after- 
noon, and John A. Britton, vice-president and general 
manager of the Pacific Gas & Electric Company of San 
Francisco, took up all of Wednesday morning and a 
part of the afternoon discussing California conditions. 
H. T. Freeman of the Connecticut River Company of 
Hartford and H. J. Harris of the Big Horn Canyon 
Irrigation & Power Company of Hardin, Mont., were 
also heard on Wednesday afternoon, Mr. Harris resum- 
ing his testimony on Thursday morning. 


POSITION OF THE GOVERNMENT 


Speaking as the representative of the Secretary of 
War, the Secretary of Agriculture and the Secretary 
of the Interior, Mr. Merrill said: 


“The shortage of fuel, the overloading of our trans- 
portation systems, the demands for industrial power 
and the unsatisfactory financial situation of our pub- 
lic utilities emphasize as never before the imperative 
need of immediate, adequate and comprehensive legis- 
lation. Our industrial efficiency, both during the war 
and thereafter, will be increased or diminished accord- 
ing to whether we do or do not make adequate provision 
for the development of our water-power resources. In 
view of these circumstances, it is submitted that water- 
power legislation should be considered a war emergency 
measure and as such should be taken up by Congress 
and passed at an early date.” 

As the background for this statement Mr. Merrill 
showed the rising cost of all structural material and 
how power-plant equipment likewise has gone soaring. 
Hydraulic machinery has advanced, he said, from 100 
to 150 per cent over 1914 prices; electrical apparatus 
from 125 to 150 per cent; steam turbines, 150 per cent; 
water-tube boilers, 170 per cent, in addition to uncer- 
tainties in delivery. He showed the increasing scarcity 
of coal, fuel oil and labor and their consequent higher 
cost and what effect these have had and will have on 
power production, especially on the Pacific Coast. 

These increased costs have resulted in increased cost 
of steam-power production and have made water-power 
development increasingly attractive. In fact, they have 
placed a considerable premium on water power, the 
utilization of which reduces the use of fuel and the 
drain on the fuel reserves. Water-power development 


is therefore a measure of economy as well as a measure 
of conservation. 


INCREASING DEMAND FOR POWER 


Notwithstanding increased costs of construction and 
of operation, the demand for power has increased not 
at a uniform but at an accelerating rate until during 
the past two years the annual increment in power gen- 
erated by central stations alone has been from three 
to four billion kilowatt-hours, requiring an annual in- 
crease in installation of from one and a half to two 
million horsepower. From the close of 1914 great ex- 
pansion has taken place, and in 1917 the output of 64 
per cent of the industry was 61 per cent in excess of 
the output of 1914, which in turn was greater than 
that of any preceding year. Output figures for 1914, 
1915, 1916 and 1917, computed from data published 
in the ELECTRICAL WORLD, were offered by Mr. Merrili. 

It was Mr. Merrill’s firm belief that the demand for 
power will continue to increase while war continues, in 
order to supply power to constantly expanding war in- 
dustries, and when the war is over to provide for the 
extension of public utilities and of the electrochemic:! 
industries, for elctrification of railroads, and for 4 
multitude of other activities that will accompany t'e 
period of reconstruction. As for financing of pul’ ¢ 
utilities, Mr. Merrill said, “The power industry mu-t 
continue to expand or war preparations will be haltec.” 
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RELATION OF LEGISLATION TO EXISTING DEVELOPMENT 


The situation, according to Mr. Merrill, shows the 
need of immediate action on the present measure. He 
said: 

“Even if new water-power developments for the 
period of the war may be few or none, extension will 
be required to existing plants in order to meet con- 
stantly increasing power demands. If satisfactory leg- 
islation is passed, such extensions will be made, par- 
ticularly in those sections of the country where the 
rising cost of fuel has become a serious factor in steam- 
plant operation. But even if new water-power develop- 
ments could not be undertaken and extensions to exist: 
ing developments could not be made, legislation will 
still be necessary in order to give such security to ex- 
isting developments, hitherto made under unsatisfac-, 
tory laws, that they may be able to meet their matur- 
ing obligations. 

“Under the existing financial conditions, uncertainty 
of tenure places a serious handicap on corporations, 
making the refunding of obligations unduly expensive 
if not altogether impossible. Legislation which will 
permit of the financing of water-power developments 
upon favorable terms and legislation such as is con- 
tained in the ‘War Finance Corporation’ bill are im- 
peratively needed if our public utilities in general and 
our water powers in particular are to be able to satisfy 
the unprecedented demands placed upon them and at 
the same time to meet their financial obligations. 

“While it is essential that water-power legislation 
should protect fully the public interests in our national 
resources, it is equally essential that adequate protec 
tion should be given to the private capital by means of 
which such resources are developed. It is believed that 
the bill before you meets both requirements and that 
under its provisions capital can be secured and de- 
velopment will take place.” 


EXTENDING NAVIGATION ON THE COLUMBIA RIVER 


Henry J. Pierce of the Washington Irrigation & De- 
velopment Company told of the possibilities of the Co- 
lumbia River at Priest Rapids in the central part of 
Washington. There, by means of a dam at the foot of 
the rapids and the expenditure of $25,000,000, the river 
would be made navigable for a further distance of 200 
miles; 250,000 hp. could be developed continuously and 
an additional 250,000 hp. during flood water, or a 
period of six months. In addition 500,000 acres of 
desert land would be brought under cultivation. He 
asked that a holder of a priority permit be protecied 
in all expenditures made in good faith in the develop- 
ment of water power and that he be given the prefer- 
ence for a permit as against others who have not ex- 
pended time or money. He also asked that any tax 
imposed should be on the actual power developed, and 
that in case the license is to be renewed the original 
licensee have the first right. 

‘tr. Townley’s testimony did not differ essentially 
| his brief before the United States Chamber of 


Woetp of Jan. 26, 1918. His contention was that, no 
“er how favorable the legislation, no very great 
nt of hydroelectric development would be under- 
because of the competition with steam-turbine 


ment and the cheapness with which a steam station 
cou. be built. 
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THE VIEWPOINT OF THE INVESTMENT BANKER 


E. K. Hall of the Electric Bond & Share Company 
made an excellent presentation of the water-power situ- 
ation from the viewpoint of the investment banker. 
He assumed that Congress would cast every safeguard 
about the water-power resources for the protection of.- 
the public. Having done that and provided for the re- 
capture of the property at the end of fifty years as well 
as for the regulation of the rates and service by public 
service commissions, it should make it as attractive as 
possible to get the water powers developed. 

He found two fundamental defects in the bill and 
suggested remedies for these. No other commercial 
enterprise, he maintained, called for so large an in- 
vestment for the profit derived as did a water-power 
station. In commercial circles the usual turnover is 
four times a year, while in hydroelectric work the 
turnover is only once in seven years. Moreover, the 
amount of investment required is very large in pro- 
portion to the amount of the business done. The in- 
vestment must therefore be protected and made as safe 
as possible, otherwise money would not be forthcoming. 
A hydroelectric station differs from a steam station in 
that if it is a failure it is good for nothing else, where- 
as a steam plant can be utilized for some other purpose. 

He cited by contrast the case of investments in land, 
where the owner holds title forever, as compared with 
a heavy investment in a hydroelectric property, where 
the lease is short, fifty years, with no surety as to 
what will happen to the title after that except that the 
property may be taken over by the government for the 
net investment, or passed to some other lessee or to the 
original lessee for no specified time. He asked that in 
the latter case the bill be amended to give a new lease 
to the development for at least thirty years. 

People who invest in bonds, he said, cannot afford to 
take chances on the principal., They are satisfied to 
take a smaller return in order to secure safety, there- 
fore the bond should not carry any greater hazard 
than that inherent to the business. There should be 
nothing in the legislation that should lead to uncer- 
tainty. After the end of the fifty-year period the in- 
vestor should be assured of a fair deal. The term 
“just compensation” in the recapture clause would 
carry conviction and be acceptable to investors. If 
possible, enterprise and efficiency on the part of the 
licensee should also be rewarded. 


CONDITIONS ON THE PACIFIC COAST 


Mr. Britton traced the history of hydroelectric de- 
velopments on the Pacific Coast and showed to what 
extent the State of California was indebted to the pub- 
lie utility companies for its upbuilding. As indicative 
of the unsatisfactoriness of existing regulation rela- 
tive to development on the public domain, he cited the 
case of one of his company’s projects having a potential 
possibility of 200,000 hp., which has been built, so far 
as its reservoirs, canals, flumes, forebays, pipe lines and 
power houses are concerned, entirely upon land, aggre- 
gating 12,578 acres (more than 5000 hectares), owned 
in fee by the power company, with the single exception 
of 38.7 acres (15.65 hectares) of land overflowed by 
one of the reservoirs. These 38 acres have been placed 
in the forest reservation. It is land barren and bare 
of any vegetation, granite rocks rising above other 
granite rocks, upon which vegetation would be im- 
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possible, and yet because the flooding of this meager 
acreage by the backfilling of the water from the 
dam impinges upon the alleged forest reserve, the gov- 
ernment demands that all parts of the project shall 
come under its control and domination and be subject 
to the provisions and permits heretofore quoted. 

In another instance his company has a power project 
having a potential possibility of 250,000 hp., said Mr. 
Britton, in which less than 2 per cent of the entire 
land devoted to the project is upon government reserva- 
tion. The project could be developed (but the power 
would be lessened some 10 per cent) by moving down 
the stream a few feet, and the project would then be 
entirely without the forest reservation. Patriotic duty 
would seem to impose upon the promoters of this proj- 
ect the utilization of the water to the fullest extent 
possible, yet these conditions of patriotic submission 
would result in cost charges and obligations that would 
render it impossible to finance the project under the 
conditions imposed by present rules and regulations. 

Mr. Britton said that the demands made upon the 
power companies for quick developments, owing to the 
building up of the population of California by the crea- 
tion of industries and by the reclamation of other 
lands, taxed the resources of the power companies to 
such an extent that they could not, either financially or 
physically, keep pace with the demand, because of the 
restrictive conditions recited. Steam plants, therefore, 
because of less first cost, were erected as auxiliaries to 
water-power plants, and cheap oil in the earlier days 
of power demands made it possible to install steam 
plants near the center of load and to carry the peak 
load economically, and by tying in with the hydroelec- 
tric system to insure continuity of service economically. 
The low price of unit installation of steam plants, as 
against the much greater price of hydroelectric, also 
made such a condition possible. Because of shortage 
of rainfall last winter the Pacific Gas & Electric Com- 
pany, with the consent of the Fuel Administration, is 
installing a 20,000-kw. steam-turbine unit so as to 
insure service to war industries this fall. 

The necessities for hydroelectric development in 
California, if propounded in the form of an inquiry, 
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could best be answered by the statement that there is 
an extreme necessity for the conservation of that which 
is limited and exhaustible and has certain superio 
uses, as has oil, and the providing of a substitute there- 
for which is perennial and inexhaustible, such as water 

The dependency of the State upon a water suppl) 
sufficient to operate its hydroelectric plants during th« 
ordinarily dry season has been upon the stored water 
not in reservoirs alone but as well in the frozen packed 
snow in the high ridges of the mountains that flank its 
eastern border. This frozen and packed snow slowly 
melts during the spring months, and the run-off is or 
dinarily amply sufficient to prevent draft on the reser- 
voir storage until the months of June or July. 

In the absence of this frozen snow and in the ab- 
sence of additional reservoir capacity in the mountain 
regions, the supply of energy must be made up by 
steam plants. This situation now confronts California, 
the available storage being good for but forty-five days 
of demand, and it follows that steam must be resorted 
to for the other forty-five days of normal dry season to 
carry the load on the combined systems. 

Encouragement of power projects by the government 
must be made by liberal terms, in order to insure the 
building of additional reservoir capacity to tide over 
abnormal years, such as this, and to minimize as much 
as possible the necessity for steam plants. 


ANNUAL MEETING OF THE 
ASSOCIATED MANUFACTURERS 


Large Advance Registration for Gathering on March 
21 Indicated Successful Convention of Manu- 
facturers in New York 

A large advance registration indicated that the an- 
nual meeting of the Associated Manufacturers of Elec- 
trical Supplies at Delmonico’s, New York, on March 21 
would be attended by a great number of representa- 
tives of the companies. 

The program, as outlined generally in previous issues 
of the ELECTRICAL WORLD, provided for a business ses- 
sion at 2 p. m. and a banquet at 7.30 p. m. 


OVER THE TOP 


FOR YOU A 


wih 


. Buy U.S.Govt Bonds ; 
ar 








ues 





MARCH 23, 1918 





THE ANSWER TO 
OUR COUNTRYS CALL 





The Commonwealth Edison Company, Chicago, inserted 
in copies of its annual report to stockholders a reproduc- 
tion of the company service flag, thus calling attention to 
the war activities of the many employees who are at the 
front. 


LARGE BUSINESS OF THE 
WESTERN ELECTRIC COMPANY 


Total Sales of More than $150,000,ooo—Engineering 
Department Renders Important Service to 
the Nation in the War 

Sales of the Western Electric Company, Inc., in 1917 
were $150,340,000, an increase of 40.5 per cent over 
1916. This large total puts in concrete form the state 
ment of President H. B. Thayer that “the business of 
the company has been larger than in any previous year. 
This is true of both the sale of its own manufactures 
and the sale of merchandise not made by it.” 

For 1916 the sales were $106,987,000, and for 1915 
they were $63,852,000. The orders on hand Dee. 31, 
1917, were $1,950,000 in value less than on Dec. 31, 
1916. The average value of an order filled during 1917 
was $107, as compared with $75 for 1916. 

Mr. Thayer says in the report to shareholders: 


LY 
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1 our Own manufactures the demands from regular cus- 
tomers (the Bell Telephone companies) were very heavy at 
the beginning of the year, but as the demands for equip- 
ment to meet emergency requirements directly or indirectly 
caused by the war have increased the ordinary requirements 
have decreased so that to a large extent a more expensive 
and less profitable business kept us busy during the latter 
part of the year. Therefore, while the profits in this class 
of business have been larger than in 1916, they have not, 
aS compared with earlier years, been in proportion to the 
increased investment in the business. On sales of mer- 
rat not made by us the profits have been very satis- 
actory. 

There is no return from foreign investments included in 
the profits of the company for 1917. As to some information 


ELECTRICAL WORLD 633 





is entirely lacking, and as to others it is incomplete. It is 
our belief, however, that as a whole a conservative valuation 
of them would require no addition to reserves, the earnings 
of some of them being apparently sufficient to offset the 
possible losses of others. 

On the entry of this nation into the war we practically 
placed our engineering department at the service of the 
nation and believe that it has rendered important service. 
This has involved large expense and indirect loss through 
the interruption of our regular engineering program, but 
because we believed that we were able to render great serv- 
ice we believed also that the responsibility upon us to render 
it was great and that our stockholders would approve of our 
action. On such orders as we undertake for the military 
departments we have agreed to a basis of cost plus a very 
moderate profit. 

The difference between present cost and cost on the basis 
of prices before the war on buildings and equipment added 
to the plant during the year has been credited to reserve 
for depreciation on plant. 

It has seemed wise on account of the large merchandise 
investment and the prevailing high costs to set aside to the 
reserve for contingencies $2,000,000 and on account of the 
large increase in the number of employees since the estab- 
lishment of the employees’ benefit fund there has been added 
to that fund the sum of $500,000. 

Our shop force increased during the year from 18,928 to 
21,549 employees. The total number of employees at Dec. 
31, 1917, was 30,737. 

The total disbursements from the employees’ benefit fund 
for 1917 amounted to $173,915. These payments covered 
all classes of benefits and were made to 2894 beneficiaries. 


Earnings for the year ended Dec. 31, 1917, follow: 





DN Caen kc wd eee ness Aue wee ee ee $150,340,359 
CP SIN. Se bb bia, eh die ae ae et 1,309,192 
$151,649,551 
Cust OF MefrcMandise 2.02. ceac we . $135,427,053 
PN as asks Caled beled Ree ss Ota 8,487,527 
NON 5s bso. ark ae We AERO Od) Oe 1,073,411 
Appropriated for: 
Reserve for employees’ benefit fund.. 500,000 
Reserve for contingencies ........... 2,000,000 147,487,991 
Available for interest and dividends............ act $4,161,560 
RUEOPORE “TANG 6 si tiacuaeds cs cota cow nd $1,309,844 
bo ee ee ee ee ee 2,550,000 


Carried to common stocks: «<.<cssecuss 301,716 $4,161,560 

Real estate and buildings stand in the balance sheet 
at $12,911,537 and machinery and equipment at $12,- 
134,759, a total of $25,046,296. Total current assets of 
$74,527,538 are divided as follows: Merchandise, $44,- 
415,028; cash, $4,257,150; bills receivable, $1,177,166, 
and accounts receivable, $24,678,194. Sundry invest- 
ments are $13,094,686. 

The 300,000 shares of preferred stock are listed at 
par, $30,000,000. The common stock, 150,000 shares 
of no par value, is carried at $25,755,364. There is 
also $15,000,000 bonded debt, making total capital lia- 
bilities of $70,755,364. Bills payable aggregate $10,- 
600,000 and accounts payable $9,194,558. There are 
reserves of $16,285,136 for depreciation on plant, of 
$1,500,000 for employees’ benefit fund and of $4,333,462 
for contingencies. 


PACIFIC COAST SECTION OF 
N. E. L. A. POSTPONES MEETING 


Convention Scheduled to Be Held at Del Monte on 
April 24 to 27 Is Postponed Indefinitely to Avoid 
Interference with Liberty Loan 


Definite arrangements had been made by the Pacific 
Coast Section of the National Electric Light Associa- 
tion to hold a convention at Del Monte, Cal., on 
April 24 to 27, but to avoid interference with the cam- 
paign for the third Liberty loan it has been decided ta 
postpone the meeting indefinitely. 
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ELECTRIC HOIST MAKERS 
FORM NEW ASSOCIATION 


Services of Member Companies of Electric Hoist 
Manufacturers’ Association Are Offered to Gov- 
ernment to Facilitate War Service Work 

The Electric Hoist Manufacturers’ Association, by a 
resolution adopted at its last meeting, has offered the 
services of member companies to the government in 
meeting the extraordinary demand for their product. 

The War Industries Board of the government has re- 
quested full information concerning the ability of the 
electric hoist manufacturers to handle the volume of 
business offered them, as well as regarding the effect 
of priority orders and embargoes on shipments upon the 
trade. 

It is evident that the association will be of great as- 
sistance to the War Industries Board, as it is becom- 
ing more apparent from day to day that there are nu- 
merous advantages for all concerned in having manu- 
facturers in certain lines organized. This is especially 
so now in the hour of national crisis. Instead of vin- 
dictive competition and antagonism along business lines 


the association brings the spirit of co-operation and 


exchange of ideas, looking toward increased output. 
Electric hoists for shop use and handling material 
have gone through various stages of development dur- 
ing the last fifteen years and, like all other classes of 
shop machines, they cannot be successfully designed on 
the basis of theory alone. Actual experience in meet- 


ing hoist requirements and innumerable corrections and 
refinements in design on the part of the manufacturers 
have marked the progress of these last fifteen vears 


in this important field. 

The many mistakes on the part of both manufacturer 
and user during this development period have created 
in some instances a lack of confidence in electric hoists 
as a class. On the other hand, many users have been 
led to believe that such hoists are unaffected by abuse 
and can consistently be called ‘“fool-proof.”’ 

Some discredit to these machines has developed on 
account of lack of standardization in nomenclature, 
service rating and general characteristics on the part of 
the makers. 

Now that it is thought that the experimental stage 
has well passed and acceptable designs have been de- 
veloped by various manufacturers, it appeared wise to 
co-ordinate the total experience and to make available 
for the user all that is best in electric hoist design and 
practice. With this object in view the manufacturers 
of the United States organized the Electric Hoist 
Manufacturers’ Association, comprising the following 
companies: The Brown Hoisting Machinery Company, 
Detroit Hoist & Machine Company, Euclid Crane & 
Hoist Company, Franklin-Moore Company, Link-Belt 
Company, Roeper Crane & Hoist Works, Shepard Elec- 
tric Crane & Hoist Company, Sprague Electric Works 
and Yale & Towne Manufacturing Company. 

The officers of the association are as follows: F. A. 
Hatch, chairman, Shepard Electric Crane & Hoist Com- 
pany; F. W. Hall, vice-chairman, Sprague Electric 
Works; C. W. Beaver, secretary-treasurer, Yale & 
Towne Manufacturing Company. 

The association holds monthly meetings for the pur- 
pose of studying the specific needs of the hoist user and 
to develop standardized methods of presenting informa- 
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tion to him so that guess work will be eliminated. Th« 
association will consider uniform nomenclature per 
taining to types and parts of electric hoists, fix upon 
standard by which hoist motors shall be rated and pro 
mote the standardization of electric hoists as far a 
possible. It will also collect and disseminate informa 
tion and statistics relative to the electric hoist indus 
try, provide facilities and opportunities for study an: 
education in regard to the economics of the industr) 
extend the use of the product by pointing out the grea’ 
number of material-handling problems of differen: 
classes that can be solved by the use of electric hoists, 
promote friendly intercourse and co-operation among 
the members and disseminate information that long 
experience has taught is essential to any hoist to in 
sure good results, and recommend to the members of 
the association well-established principles as to both 
construction and equipment that will tend to eliminate 
any possibility of inferior equipment. 

Tire membership of the association is confined to 
those engaged in the manufacture of monorail elec- 
tric hoists, which have revolutionized the handling and 
transportation of material in and about industrial 
plants. 


SIGNAL CORPS HAS OPENING 
FOR MANY ELECTRICAL MEN 


They Are Required for Various Branches of Im- 
portant Army Radio-Communication Work 
of Several Classes 

The Signal Corps, United States Army, has an- 
nounced that it can use the services of a large number 
of men having electrical training. They are needed 
especially in connection with the radio-communication 
systems in use in the military service. All classes of 
electrical men—wiremen, expert electricians, storage- 
battery men, telegraph and wireless operators and men 
with electrical engineering training and experience—are 
wanted. The opportunity offered is unusual because 
of the great interest and importance of this branch of 
the service, which has been most aptly characterized as 
the nerve system of the army. Men engaged in the 
radio division of the communication work in partic- 
ular have an increasingly important part in the great 
intelligence system upon which army operations are 
almost totally dependent. 

The scope of this work requires men who will fall 
in general into three classes, depending on the char- 
acter and amount of experience had by the individual; 
namely, radio operators, radio mechanics and field radio 
experts. 

Application blanks for service in the radio work of 
the Signal Corps may be secured by addressing the 
office of the Chief Signal Officer, Land Division, Train- 
ing Section, Washington, D. C. Men of draft age may 
make application and if qualified will be inducted into 
the army, at their request, for service in this branch of 
the Signal Corps. 

After enlistment or induction, all personnel will be 
sent to one of several radio schools for six weeks t0 
three months of intensive training in that one of the 
three general branches of the radio work for which 
their previous experience qualifies them. Some of ‘he 
personnel. completing these courses will be comm's- 
sioned, advancement depending on individual abii'ty. 
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DUTY OF THE COMMISSIONS 
IS CLEAR 


BY MAX THELEN 
President California Railroad Commission | 
| 
| 















In the situation which now confronts many of 
our public utilities the duty of the State commis- 
sions is clear. While providing for the continuation | 
of adequate service, it is their duty to act promptly | 
and vigorously on applications for increased rates | 
based on increased operating costs. 

Where the usual methods of rate making would 
result in unreasonable delays, short cuts must be | 
applied to meet the emergency conditions. 
Our public utilities must be kept in a sound and | 
| healthy financial condition, so that they will be able 
| to meet not merely the requirements of their exist- 
| ing patrons but also the additional requirements of 
| the war. 

The State commissions should not wait until the 
utilities come to them with their pleas for assist- 
| ance. It is their duty to inform themselves by their 
| own investigations, if necessary, concerning the con- 
| 
| 


| 


dition of the public utilities under their jurisdiction 
and to keep themselves constantly informed. 

If the State commissions rise to meet the situa- 
tion, as they are doing in all sections of the country, 
they will be rendering a substantial service not 
merely to the utilities and their patrons but also 
to the nation itself, which is largely dependent for 
war efficiency on the service of public utilities. 


WAR-TIME PROBLEMS OF THE 
UTILITIES IN CALIFORNIA 


President Thelen of the State Commission Shows 
How That Body Looks Upon the Conditions 
Created by the War 


Max Thelen, president Railroad Commission of Cali- 
fornia, gave a lecture in the University of California 
extension public utility regulation course on March 6, at 
the Fairmont Hotel, San Francisco. His subject was 
“War-Time Public Utility Problems.” President The- 
len dealt with such utilities as street railroads, gas com- 
panies, electric companies and water corporations. He 
spoke of rates, services, extensions, and particularly 
finances. He set forth the problems and what is being 
done toward their solution. This lecture was open and 
free to the public. 

Mr. Thelen divided his problems into four headings— 
rate, service, extension and financial problems. On rates 
he showed the difficulties of utilities in confronting the 
increased cost of operation, due to higher cost of fuel, 
materials and labor, the price of almost all materials 
having practically doubled. He said in part: 

in California 106 formal applications have been made to 
th commission for authority to increase rates between April 
6, \917, the day on which war was declared to exist, and 
March 1 last, by such utilities as water, gas, warehouse, 
Steamship, electric, railroad, telephone, jitney and express 
co panies. These applications have ranged from requests 
for -light increases in small communities to applications of 
W pread interest and importance affecting all or large 
po ons of the State, such as the applications of the Pacific 
G : Electric Company and the Great Western Power 
Co-oany for authority to increase electric rates in the 


ent ‘erritory served by them in the central and northern 
se ; of the State. 


y-seven applications have been granted, sixteen 
ha een: denied or dismissed and forty-three are now 
Pen 4. The commission realizes that the public utilities 
are ‘ering.’ Where an emergency exists and where the 
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usual method of handling rate applications, including a 
valuation of the property and an audit of the books, fails 
to meet the situation, the commission does not hesitate to 
apply emergency measures. We fully agree with President 
Wilson’s letter to Secretary of the Treasury McAdoo that 
it is essential that these utilities be maintained at their 
maximum efficiency during the war, and that everything 
reasonably possible should be done to accomplish this end, 
and we act on that view. Public utilities should not expect 
to increase their profits during the war. 

When a street railroad or other public utility comes be- 
fore a State commission and asks for increases, it should 
come prepared to show that it has eliminated all unneces- 
sary expense and has introduced all economies of operation 
compatible with the continuation of reasonably good service 
to its patrons. 

Electric companies and their patrons in various sections 
of the country have already felt the effect of the so-called 
“lightless nights.” These and other service problems must 
be solved, not on the basis of pre-war conditions, but from 
the point of view primarily of assisting to meet the nation’s 
war requirements. 

The necessity of conserving man power, materials and 
money necessarily has an important influence on the ex- 
tensions of public utility systems during the war. Capital 
expenditures which before the war would have been en- 
tirely justified from the point of view of a particular utility 
and its patrons may now be inadvisable and undesirable 
because the utility may be able to get along for awhile 
without them, or because they do not harmonize with the 
unified operation of the particular utility concerned and 
other like public utility systems, all laying aside their 
purely competitive activities during the war. On the other 
hand, the requirements for additional light, heat, power 
and transportation by industries engaged in the production 
of necessary materials, supplies and food are such as to 
require imperatively all over the United States additions 
and extensions to the existing production and distributing 
systems of public utilities to meet the added requirements. 
It is essential that the financial strength and stability of 
these utilities be conserved by deferring capital expendi- 
tures not directly needed for war purposes, and that the 
funds thus conserved and such other funds as may be 
necessary be used for such additions and betterments as 
will assist most effectively to meet the nation’s war re- 
quirements. 

Soon after the outbreak of the war it became almost im- 
possible for public utilities to secure large amounts of 
additional funds by the sale of securities in New York, 
Chicago and other financial centers of the country, with the 
exception of the sale of short-term notes, well secured 
and, in a few cases, of gilt-edge bonds at 6 per cent. The 
requirements of these utilities must be met. 

Thus, in California, the commission during the eleven 
months beginning April 6 last authorized the issue by 
public utilities of $72,828,150 stocks or bonds, as contrasted 
with $99,625,000 during the twelve months ended June 30, 
1917, and $231,644,870 during the twelve months ended 
June 30, 1916. 

The government has taken steps to provide that large 
issues of securities of public utilities and other concerns, 
both public and private, shall not be sold during the war 
in competition with government issues, and in no event 
unless really essential to the interests of the nation at this 
time. 


Coal Production Better 
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Bituminous coal production, as reported by the United 
States Geological Survey, is now running ahead of last 
year’s output. 
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HEAVY COSTS FOR 
POWER PRODUCTION 


W. C. Slade, Telling Experiences of Rhode Island 
Company, Shows Great Need of Considering 
Boiler-Room Expense and Practices 


Walter C. Slade, superintendent of power and lines 
of the Rhode Island Company, Providence, addressed 
the New England Street Railway Club at Boston re- 
cently on the difficulties and trials of producing steam- 
generated energy in war times. 

“The question of the cost of production, although 
always of prime importance,” said Mr. Slade, “has at 
times been obscured at least temporarily by the more 
important question whether for certain periods power 
could be produced at all, irrespective of the cost. In 
Rhode Island we have felt the shortage of bituminous 
coal keenly. The two power-producing utilities at 
Providence have been operating of late with inadequate 
coal reserves, and the Rhode Island Company in par- 
ticular has recently been forced to operate its main 
power station for three or four days with borrowed 
coal entirely.” Mr. Slade continued in part: 


The prices which we have been forced to pay for coal in 
cargo lots alongside the Providence plant have varied, but 
they seem to be constantly increasing. In the spring of 
1917 we paid as high as $11 and $12 a ton for some coal 
and bought considerable coal at prices between $6 and $9 
a gross ton. Later developments proved that this action 
was justified. 

The effect of the quality of the coal was reflected directly 
in the cost of eperation, in addition to the effect of the higher 
cost of the coal alongside. It resulted also in increased 
boiler-room maintenance. The net result was to raise the 
unit cost of power for the year 1917 by 104 per cent, as 
compared with the twelve months ended June 30, 1916. 

Between the average large 60-cycle central station and 
the average large 25-cycle railway station there can be no 
interchange of power except through frequency changers, 
a method which is sufficiently uneconomical to make this 
exchange feasible only for emergency purposes. Such an 
arrangement for emergency operation is, however, feasible. 

It is also equally practicable in certain cases, it would 
seem, when new equipment is added to existing 25-cycle 
power plants, to install the equipment for 60-cycle operation, 
so that in the future more railway plants would be able to 
take advantage of central-station power, which in normal 
times is steadily being produced at decreasing cost, as well 
as of hydroelectric 60-cycle developments that will, doubt- 
less, be made throughout the country. 

But what of the small engine-driven railway plant that is 
struggling along trying to produce power cheaply even in 
normal times? Many of these plants could and should be 
shut down as soon as arrangements can be made for equip- 
ment suitable for operating from central station or hydro- 
electric service. With increasing cost of coal, the balance 
is all in favor of the big station, and it is questionable if 
the price of coal in future years will reach a minimum that 
is $1 to $1.50 a ton above the prices that prevailed before 
the war. 

As regards increasing economies in our power stations I 
am going to speak principally of the boiler room. In ordi- 
nary times the fuel item will represent from 70 per cent to 
75 per cent of the total cost of generated power. I re- 
cently stated that our own experience had seen the fuel cost 
reach a point equal to 83 per cent of the total cost; in fact, 
at least 90 per cent of the total cost was expended in the 
boiler room for fuel, water, wages, supplies and materials 
required for maintenance. We should indeed consider 
spending money in such a field where such a large propor- 
tion of the expense of production lies. 

The best solution, perhaps, is to follow the practice, 
already observed I believe in a few cases, to put under the 
chief engineer a technically trained man or at least a man 
who understands the theory of combustion sufficiently well, 
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who can keep constant check of operating conditions in th: 
boiler room, working in constant touch with the chief engi 
This type of man has been termed “combustion engi 


neer. 
neer.”’ 

Working with the assistance of the necessary weighing, 
measuring and metering devices with which he should be 
provided, he could put the true spirit of industrial contro! 
into boiler-room practice. To aid the “combustion eng)- 
neer,” so called, in effecting the desired economies, it would 
be well to consider the advisability of making the operation 
of all equipment as nearly automatic as possible. 


WORK ON FUEL ECONOMY 
BY NEW YORK COMMISSION 


Conference in Albany Decides to Appoint Coal- 
Saving Committee if State Fuel Administrator 
Approves the Plan 

How to effect economy in fuel and power consumption 
was the subject of a conference held on March 6 in 
Albany by the New York Public Service Commission, 
Second District, acting in co-operation with A. H. 
Wiggin, the New York Fuel Administrator. Chairmar. 
Hill of the Public Service Commission presided, and 
the Empire State Gas & Electric Association, which 
represents 90 per cent of the output of gas and elec- 
tric light for commercial and street-lighting purposes, 
was represented by J. T. Hutchings of Rochester, C. A. 
Graves, C. H. B. Chapin and Stuart Wilder of New 
York and H. W. Peck of Schenectady. 

The conference decided that, if the State Fuel Ad- 
ministrator approves the plan, a committee will be ap 
pointed to consider the possibilities of coal saving. The 
committee will consist of representatives of the State 
Fuel Administrator, the New York State Conference 
of Mayors, the Public Service Commission, Second Dis- 
trict; two or three representatives of the gas and 
electric producers and the New York State Manufac- 
turers’ Association. 

The plan, as outlined, provides for an educational 
campaign to effect economy in lighting and cooking and 
curtailment of non-essentials, including signs; economy 
in street lighting and in the operation of power plants 
and through saving of coal by concentration of gen- 
eration; the utilization of water power through inter- 
connection of systems and the development of unutil- 
ized water power. 


DAYLIGHT SAVING HOUR 
WILL BE PUT IN FORCE 


Effective from March 31 to Oct. 27, Central-Station 
Industry Is Studying the Possible Effect on 
Revenue and Output 

President Wilson signed without ceremony the day- 
light saving bill on March 19. The effect of it will be 
that all clocks will be put forward one hour on the last 
Sunday in March and turned back again on the last 
Sunday in October. The official change in time will 
take place at 2 a. m. on the days mentioned. 

The daylight-saving law is recognized in the e'ec- 
trical industry as primarily a war measure and is, of 
course, accepted patriotically as a necessary step in 
conservation. It is expected that the resulting curtail- 
ment in lighting will have some effect on revenues -nd 
the operation of the law is awaited with much inter-st. 
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Current News 
and Notes - 


Timely items on electrical happenings 
throughout the world, together with 
brief notes of general interest. 





Patent Office Improvements.—A com- 
posite committee has been created by 
the National Research Council to make 
a preliminary study of the problems of 
the United States Patent Office and its 
service to science and the useful arts. 
This committee comprises L. H. Baeke- 
land, W. F. Durand, Thomas Ewing, 
Frederick P. Fish, Robert A. Millikan, 
E. J. Prindle, Michael I. Pupin and S. 
W. Stratton. All interested in making 
any patent-reform suggestions are ad- 
vised to forward them at once to Dr. 
W. F. Durand, National Research 
Council, Washington, D. C. The par- 
ticular point upon which suggestions 
are desired is the manner in which 
greater efficiency and work of higher 
quality can be secured in the Patent 
Office. 

Financial Extensions in War Time. 
—The Mount Whitney Power & Elec- 
tric Company, Visalia, Cal., has filed 
with the California Railroad Commis- 
sion an application for approval of a 
plan for financing the construction of 
necessary extensions to its system dur- 
ing the war. The company distributes 
electric energy in Tulare, Kern and 
Kings Counties and has estimated that 
it will have to expend during 1918 
$108,561 upon its system, besides $216,- 
936 for extensions. It will have avail- 
able for the latter purpose only $60,000 
and has therefore devised a plan under 
the terms of which those making appli- 
cation for power will be required to 
advance to the company part of the 
cost of building the necessary lines. 
The plan further provides that ordi- 
narily the company will not accept ap- 
plications for power where they do not 
yield an income the first year equal to 


20 per cent of the total cost of installa- 
tion 


Rate Increase Sought in California.— 
The San Joaquin Light & Power Cor- 
poration has filed with the Galifornia 
Railroad Commission an application for 
authority to increase electric rates in 
Mariposa, Madera, Merced, Fresno, 
Tulare, Kings and Kern Counties. The 
application says that heretofore, under 
normal conditions of rainfall, the com- 
pany has been able to generate almost 


all its energy at its hydroelectric 
plan but that owing to the failure of 
Tain t 


his year in the San Joaquin val- 


ley, the lack of snow in the mountains 
and the consequent shortage of water 
for irrigation by gravity flow, even if 
there should be a normal rainfall for 
a remainder of the season, the com- 
Jan 


s hydroelectric plants could gen- 
frate less than half of the required 
Power for its consumers. It will there- 
fore necessary to operate steam 
Plants and generate electricity by the 
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use of gas and oil as fuel, adding $600,- 
000 to the company’s annual operating 
expenses, besides increased cost of ma- 
terials, the larger sum paid in wages 
and higher taxes. 

The Government Rebuffs the Sanitary 
District—In one of the various con- 
troversies between the federal War De- 
partment and the Sanitary District of 
Chicago a special board appointed by 
the Secretary of War made the follow- 
ing statement as a part of its report: 
“To restore the diminished levels in the 
lakes by constructing contracting works 
in their outlets does not, however, pre- 
sent any series difficulties. Compen- 
sation for the loss of elevation on Lakes 
Michigan, Huron and Erie and their 
connecting rivers, due to an assumed 
diversion from Lake Michigan of 10,000 
second-feet, will by the plan above out- 
lined involve an expenditure of $475,000. 
It is the opinion of the board that, while 
other plans have been proposed, com- 
pensation by fixed contraction works 
similar in general to those above de- 
scribed affords the cheapest and most 
satisfactory method of preserving the 
levels of the Great Lakes.” Subsequent 
to this report the Sanitary District, in 
order to remove the continuous govern- 
ment objection to the withdrawal of 
water from Lake Michigan, offered to 
build and maintain the contracting 
works. On Feb. 26, 1918, the engineering 
bureau at Washington, through Chief 
of Engineers Black, reported adversely 
on the Sanitary District’s proposal, 
finding that the bill for permitting the 
construction of the contracting work 
was in violation of a treaty with Great 
Britain. 

Extension of Activities by Wisconsin 
Operators.—The Wisconsin Security 
Company, the main activities of which 
were formerly the financing and opera- 
tion of Wisconsin public utilities, has 
increased its capital stock from $300,000 
to $1,300,000 in the last year. During 
that time the company acquired the 
entire capital stock of the Manitowoc 
& Northern Traction Company. It also 
acquired the Calumet Service Company, 
furnishing Chilton, Wis., with light 
and power, as well as control of the 
Baltimore (Md.) Dry Dock & Shipbuild- 
ing Company. The latter is now the 
largest property controlled by the com- 
pany. It is said that with its new addi- 
tion this property represents an actual 
physical value of more than $7,000,000. 
On the property of this company eight 
ships of 8800 tons are now being built 
for the Emergency Fleet Corporation, 
according to Clement C. Smith, presi- 
dent of the Wisconsin Security Com- 
pany. The company is also building ten 
6200-ton steel cargo ships under con- 
tract for the Cunard Steamship Com- 
pany, the French Republic and Nor- 
wegian and British owners. These have 
been commandeered by the Emergency 
Fleet Corporation. The company is 
building seven ships for the Navy De- 
partment. In his report Clement C. 
Smith said: “This shipbuilding activity 
is a big feature of our 1918 business. 
Our Wisconsin enterprises will be held 
in obeyance until a more favorable 
time.” 
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Associations 
and Societies 


A complete Directory of Electrical Associ- 
ations is printed in the first issue of each 
month on the next-to-last text page. 





Providence Engineering Society.— 
“Motor Troubles” were discussed by W. 
F. Hodges of the J. H. Electric Com- 
pany before the Providence Engineer- 
ing Society on March 13. 

N. E. L. A., Brooklyn Section.—W. 
Uckele presented a paper on “Pressure 
Regulation on Two-Phase, Sixty-Cycle 
Feeders” before the Brooklyn company 
section of the N. E. L. A. on Feb. 19. 

Engineers’ Society of Milwaukee.— 
Prof. C. M. Jansky, assistant professor 
of electrical engineering, University of 
Wisconsin, gave a talk entitled “Science 
in War” before the Engineers’ Society 
of Milwaukee, March 13, 1918. 

A. S. M. E., Philadelphia Section.—A 
paper on “Recent Developments in 
Methods of Measurement” was pre- 
sented by Dr. F. W. Stratton of the 
United States Bureau of Standards on 
March 26 before the Philadelphia Sec- 
tion of the American Society of Me- 
chanical Engineers. 

Columbus Electrical Contractors’ As- 
sociation.—At the annual meeting of 
the Columbus (Ohio) Electrical Con- 
tractors’ Association on March 14 Carl 
Entrekin was chosen president, William 
McGaraity vice-president and Charles 
Weisz secretary-treasurer. The mem- 
bers reported business conditions good. 

Engineering Society of Buffalo.— 
“Hydroelectric Power Problems” was 
the title of a paper by J. A. Johnson 
presented before the Engineering So- 
ciety of Buffalo on March 13, 1918. In 
this paper the author discussed the gen- 
eral considerations involved in the loca- 
tion of industries for economic reasons. 

New York Electrical Society.—‘“‘Ex- 
periences at the Front in France and 
Flanders” was the title of a talk at a 
joint meeting of the Engineers’ Club 
and the New York Electrical Society by 
Lieut. Pierre Chevalier, Twenty-second 
French-Canadian Battalion, on March 
18, 1918. Dr. Charles A. Eaton, head 
of the National Service Section of the 
United States Shipping Board, Emer- 
gency Fleet Corporation, also spoke on 
“The United States as a Test of De- 
mocracy.” 

Spring Meeting of the A. S. M. E. 
General war subjects and a discussion 
of how the engineer can help the gov- 
ernment in the war will be the impor- 





tant features of the spring meeting of 


the American Society of Mechanical 
Engineers in Worcester, Mass., June 4 
to 7. The meeting will open ‘on 
Wednesday, June 5, which will be New 
England Day, and the discussion will 
dwell on the interests of New England 
in relation to the war. The remainder 
of the time will be spent in general and 
technical sessions and inspection trips. 





Recent Court 
Decisions 


Findings of higher courts in legal cases 
involving electric light, power and 
other public utility companies. 


Implied Repeal of City Charter.—A 
municipal corporation whose charter as 
amended in 1901 gave it general au- 
thority to take water from any brook 
in a named town instituted condemna- 
tion proceedings for the purpose of in- 
creasing its water supply by taking the 
waters from a tributary to a creek in 
which the defendant corporation pro- 
posed to erect a power plant and had 
erected dams, etc. The respondent cor- 
poration, chartered in 1905, was au- 
thorized to build dams on the creek and 
its tributary for the purpose of provid- 
ing necessary ponds and reservoirs to 
utilize the power of the stream, and in 
that connection was granted the powers 
of individuals to flow lands. The re- 
spondent corporation was also author- 
ized to generate electricity and dis- 
tribute it, and further to construct a 
railroad, etc. The Supreme Court of 
Errors held, in East Hartford Fire Dis- 
trict versus Glastonbury Power Com- 
pany (102 A. 592), that, as it only 
received the flowage rights of individu- 
als, and the flowage act does not au- 
thorize the condemnation of land except 
for raceways, respondent’s authority to 
build dams was necessarily to be ex- 
ercised on lands acquired by consent of 
the grantors and lessors, and hence its 
charter was not an implied repeal of 
the authority of the municipality to 
take water to increase its water 
supply. 


Property Devoted to Public Use in 
Eminent Domain Proceedings. — As 
virtually all streams available for 
municipal water supply were at an early 
date utilized for water power either 
directly or through their connecting 
waters, statutes generally authorizing 
municipal corporations to acquire waters 
for municipal water supply must be 
deemed operative upon streams already 
used for water power, at least when 
such water power is not already em- 
ployed in some other public use at the 
time of the proposed taking, the 
Supreme Court of Errors of Connecticut 
held in East Hartford Fire District 
versus Glastonbury Power Company 
(102 A. 592). Property already appro- 
priated to one public use cannot there- 
after be condemned for an inconsistent 
public use unless such taking is author- 
ized expressly or by clear implication, 
and this rule applies to property about 
to be lawfully appropriated to a public 
use, though the appropriation is not 
complete. Where respondent corpora- 
tion authorized to exercise the flowage 
rights of individuals and use water of 
a creek to generate electricity had not 
commenced the generation and distri- 
bution of electricity, although it had 
acquired rights in the stream for that 
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purpose, such corporation cannot, its 
property not being devoted or about to 
be appropriated to a public use, defeat 
condemnation by municipal corporation 
which sought to take the waters of a 
tributary stream to increase its water 
supply. 


Failure to Remedy Defect in Aban- 
doned Charged Line.—A power company 
that left a branch wire across a pasture 
connected and charged after abandoning 
its use had no right to presume that 
the wire would continue to remain in 
a proper and reasonably safe condition 
without being looked after, the Kansas 
City Court of Appeals held in Kribs 
versus the Jefferson City Light, Heat 
& Power Company (199 S. W. 261). 
Where an unusued branch power line 
was left highly charged in a place where 
persons frequently went it was the 
duty of the power company to see that 
the line was maintained in a reasonably 
safe condition, and if it got into a dan- 
gerous condition and remained so for 
such a length of time that the power 
company in reasonable prudence should 
have discovered and remedied the de- 
fect before an accident, it was negligent. 
That boys, one of whom was killed 
when he grasped a guy wire dangling 
from a charged power wire, were in the 
pasture without authority from the 
owners could not excuse the power com- 
pany from liability for its negligence, 
persons having frequently passed 
through the pasture for so many years 
that it was incumbent on the company 
to keep its line safe and that it in- 
curred legal liability because of any 
failure to do so. 


Date and Point of Shipment Deter- 
mine Classification of Goods Shipped.— 
The Gibbes Machinery Company had a 
fire in its storehouse in which a lot of 
gasoline engines were badly damaged. 
All the small parts of the engines, in- 
cluding trimmings, etc., were either 
melted or broken off, and for the pur- 
pose of having them rebuilt, if it could 
be done profitably, they were sent to the 
factory where originally made. The 
machinery company offered to ship 
them as scrap iron, but the carrier re- 
fused, and they were shipped as 
“burned engines,” and the rate for that 
class was charged. Upon their exami- 
nation at the factory it was found that 
the cost of rebuilding the engines would 
be more than new engines were worth, 
and they were therefore sold as scrap 
iron by direction of the machinery com- 
pany, whereupon the latter demanded of 
the carrier the difference between the 
rate paid and that which would have 
been paid if the shipment had been 
classed as scrap iron. The Supreme 
Court of South Carolina, holding the 
shipper not entitled to recover (93 S. E. 
718), said: “The justice of the case as 
well as the law is with defendant. 
Plaintiff had no right to require de- 
fendant to assume or bear any part of 
the expense incident to its experiment. 
Under the act of Congress, the classifi- 
cation of the shipment was to be deter- 
mined at date and point of shipment, 
and charges made and collected accord- 
ing to the schedules and tariffs filed 
with the commission.” 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting electric 
light and power utilities. 


Property Values Under War Condi- 
tions.—The decision of the New York 
Public Service Commission, First Dis- 
trict, reducing electric rates of the Flat- 
bush Gas Company says, in speaking 
of value: “It is contended by the re- 
spondent that it is entitled to a fair 
return upon the amount of property 
used by it in the public service, meas- 
ured by opinion estimates of the repro- 
duction cost thereof, even where data 
of actual cost are available. The claim 
that its return should be calculated on 
estimates of what it ought to cost to 
reproduce the property is moderated 
slightly by its obviously proper conces- 
sion that there should first be deducted 
from the face of these estimates the 
amount of the accrued depreciation, 
figured, not on the reproduction cost 
new of the property, but upon the much 
lesser amount of original cost, and also 
that the unit prices to be assumed or 
assigned for the reproducing of the 
property should be taken from or re- 
duced to pre-war and normal market 
levels. If, however, it is to be recog- 
nized that the value of the property 
upon which the respondent is entitled 
to earn a return through its rates is to 
be measured solely by the reproduction 
cost thereof, unaffected by considera- 
tion of the actual outlay therefor by 
the investors and regardless of the 
methods and conditions of original con- 
struction, then logically there would 
seem to be no escape from the conclu- 
sion that the respondent would be en- 
titled to claim a return upon such a 
property cost as would be attributable 
to it if all the property were produced 
or reproduced in one continuous opera- 
tion at present-day market prices of 
labor and materials. In the present 
juncture of universal upheaval, the ap- 
plication of such a postulate of evalua- 
tion to rate making would lead to 
startling consequences. Without a dol- 
lar of additional investment and in the 
face of adversity and suffering, the 
value of the respondents’ property 
would be deemed to have vastly in- 
creased, and the amount which the com- 
pany’s investors are entitled to take 
from the consumers would be deemed to 
have much increased. On restoration of 
normal conditions investment made in 
property of the company at war-time 
market prices will of course shrink 10 
value, perhaps violently, as prices tend 
to resume normal levels, and even the 
investments previously made might 
shrink if there should be a considerable 
depression in market quotations.” The 
dangers of computing return on estl- 
mates of reproduction cost less depre- 
ciation were never so obvious as to-day, 
the commission holds. 
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K. E. N. Cole has been appointed 
manager of the Van Buren branch of 
the Fort Smith (Ark.) Light & Trac- 
tion Company. 

M. L. Hibbard, manager of the Union 
Light, Heat & Power Company, Fargo, 
N. D., was elected president of the As- 
sociated Charities of Fargo for the 
year 1918. 

D. T. Laylin, formerly in charge of 
the electrical department of Strong, 
Carlysle & Hammond, has been ap- 
pointed electrical engineer for the 
Standard Parts Company of Cleveland. 


Herbert J. Baker, who has been a 
manufacturers’ agent for electrical 
equipment at Denver, Col., is now elec- 
trical and mechanical engineer for the 
Evergreen Mines Company at Apex, 
Col. 

Harry A. Porter, president of Harry 
A. Porter, Inc., Chicago, and vice-pres- 
ident of the Chicago Club-Jovian 
League, has been elected chairman of 
the electrical subdivision of the Chi- 
cago Association of Commerce. 


Frederick W. Johnson, advertising 
manager for the Puget Sound Traction, 
Light & Power Company, formerly at 
Bellingham, Wash., has been appointed 
assistant to E. C. Macy, in charge of all 
construction for the Stone & Webster 
Corporation in the Northwest, with gen- 
eral headquarters in Seattle. Mr. John- 
son has been in the employ of the Puget 
Sound company since July, 1906, in 
various capacities. 


Roy B. Woolley, now in the publicity 
and sales department of the Society for 
Electrical Development, has been ap- 
pointed director of publicity of the 
society to succeed Harry W. Alexander, 
resigned. Mr. Woolley was formerly 
sales manager for the Standard Elec- 
tric Stove Company, Toledo, and at one 
time associated with the MacManus- 
Kelley Company, Toledo, and the F. 
Bissell Company, Toledo. 


Dr. F. G. Keyes, formerly chief engi- 
neer of the Cooper Hewitt Electric 
Company, Hoboken, N. J., has received 
the commission of captain in the chemi- 
cal section of the National Army. Dr. 
Keyes severed his connection with the 
Cooper Hewitt company late in 1916 to 
take charge of physical chemistry at 
the Massachusetts Institute of Tech- 
nology, although he was still engaged 
by the company in a consulting ca- 
pacity. 

_Harry W. Alexander, director of pub- 
licity for the Society for Electrical De- 
velopment, New York, has resigned to 
become assistant to the president on 
sales, American Writing Paper Com- 
pany, New York and Holyoke, Mass. 
It was Mr. Alexander who as publicity 
manager of the society organized and 
Successfully directed the work of the 
local committees and the publicity and 
sale: work of both the “Electrical 
Prosperity Week” (1915) and “Amer- 


iea’s Electrical Week” (1916) cam- 
ig Prior to joining the staff of 
e so 


ciety in 1914 he was sales man- 
ager of the Federal Light & Traction 
9 ny, having earlier been a finan- 
Clal any 


| political writer in Chicago. 
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W. R. Putnam, district manager of 
the Utah Power & Light Company, has 
been made a director of the Utah 
Manufacturers’ Association. 

T. R. Steingoetter has been appointed 
manager of the Edwardsville (Ill.) of- 
fice of the St. Louis County Gas & Elec- 
tric Company. He has been serving 
this company as a traveling auditor and 
more recently as general auditor in 
East St. Louis. He began with this 
company as messenger boy in the Belle- 
ville (Ill.) office. 


Prof. George F. Sever, formerly pro- 
fessor of electrical engineering and 
acting dean of the faculty of applied 
science at Columbia University and for 
over twelve years consulting electrical 
engineer for the department of water 
supply, gas and electricity in the city 
of New York, has been commissioned a 
major in the Engineer Officers’ Reserve 
Corps, with headquarters in Washing- 
ton, D. C. He has closed his engineer- 
ing office in New York. Professor 
Sever first entered the teaching pro- 
fession as instructor in the electrical 
engineering department of Columbia 
University after fifteen years of com- 
mercial experience, largely with the 
Thomson-Houston Electric Company. 
In 1900 he was promoted to be adjunct 
professor of electrical engineering, and 
five years later he became professor. 
He was a member of the commission 
appointed by Mayor McClellan to draw 
plans for a municipal lighting system 


for Greater New York. Professor 
Sever is the author of a number of 
books connected with the subject of 


electrical engineering. 


Obituary 


John P. Sparrow, chief engineer of 
the New York Edison plants, died on 
Monday at his home in Brooklyn, at 
the age of fifty-eight years. 

Charles H. Williams, well known as a 
public utility operator, died in Denver, 
Col., on. March 10 of pneumonia. Mr. 
Williams, who was forty-four years of 
age and a graduate of the University 
of Wisconsin in the class of 1896, was 
one of the first college engineers to 


work for Henry L. Doherty. This was 
with the Madison Gas & Electric 
Company in 1897. Subsequently he be- 
came general superintendent of that 
company, and in 1905 he was made 
manager of the Wisconsin Light & 


Power Company at La Crosse, Wis. 
Then he went west with the Northern 
Colorado Power Company. For the 
last half dozen years Mr. Williams has 
been engaged in building and operating 
gas and electric plants-in the West. 
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Austin C. Dunham, who for many 
years was president of the Hartford 
(Conn.) Electric Light Company, dur- 
ing which time he was one of the recog- 
nized leaders in the central-station in- 
dustry, died on Monday at St. Peters- 
burg, Fla., at the age of eighty-five. 
Mr. Dunham retired from the presi- 
dency of the Hartford company in 1912 
after a period of service extending 
over thirty years. During that time 
the Hartford Electric Light Company 
was constantly in the forefront in cen- 
tral-station advance and achievement. 
Because of Mr. Dunham’s foresight and 
deep-founded faith in the future of the 
electric lighting industry, the Hartford 
company has the distinction of being 
the first to adopt modern methods of 
transmission of energy from water 
power, the first to use polyphase trans- 
mission apparatus and to introduce ex- 
tensively alternating-current . inclosed- 
arc lamps, 60-cycle rotary converters 
and the constant-current alternating 
arc-light system. It was also Mr. Dun- 
ham who led the way to the adoption 
of the steam turbo-generator as a part 





A. C. DUNHAM 


of regular central-station equipment 
and who besides launched the Nernst 
lamp into commercial being. In addi- 
tion to these, the first storage battery 
used in connection with central-station 
service was installed at Hartford, as 
were also the first tungsten street 
lamps. In such manner did Mr. Dun 
ham set the pace for the central-station 


industry. Mr. Dunham was born on 
June 10, 1833, in Coventry, and was 


graduated from Yale College in 1854. 
In addition to the central-station field, 
Mr. Dunham had been in the forefront 
in other industries, having been presi- 
dent of the Dunham Hosiery Company 
and the Rock Manufacturing Company, 
one of the founders of the Austin 
Organ Company and the Automatic Re- 
frigerator Company, a director of the 
Aetna Insurance Company, the Travel- 
lers’ Insurance Company, the National 
Exchange Bank of Hartford and the 
Cedar Hills Cemetery Association, be- 
sides having played a prominent part 


in the direction and management of 
many of the philanthropic activities 


that have figured largely in the life 
of Hartford. 





TRADE & MARKET CONDITIONS 


——e 


News of the Trade for the Manufacturer, Wholesaler and Jobber 
of Electrical Equipment and Supplies— 
Notes on Industrial Activities and Business Methods 


MOVEMENT TO DECREASE 
LOSS THROUGH FAILURES 


New York Credit Men Give Further Evidence of 
Growing Tendency Toward Co-operation 
Within the Industry 


Attention is now being directed by a special committee 
of the New York Electrical Credit Association toward pre- 
venting bankruptcies and minimizing losses through fail- 
ures. The duty of this committee will be to aid in prevent- 
ing failures wherever possible, and where failures are in- 
evitable to study ways and means of conserving the assets 
which at that stage rightly belong to the creditors, promot- 
ing the most effective sale of the assets and expediting the 
distribution of dividends. Members of the association have 
been asked to lend their co-operation by placing before the 
committee, of which Franz Neilson is secretary, any infor- 
mation which tends to indicate the possible failure of a 
creditor in order that steps may be taken or, in case failure 
has already taken place, that the assets may be best con- 
served for those concerns. 

This is but further evidence of the growing tendency 
throughout the industry to co-operate for the best interests 
of all. While the number of bankruptcies has not been 
particularly large, there is no desire on the part of any 
one to accept a loss where it can be prevented. Information 
given for the benefit of all will undoubtedly tend to min- 
imize this loss. 

Furthermore, there is always the added incentive that 
where failure impends the concern may be taken in hand 
promptly and through the injection of sound business prin- 
ciples be put on good footing in comparatively short time. 
Naturally where such results are achieved it is of advan- 
tage to the creditors not only in conserving their assets but 
also in continuing an outlet for their goods. 


MAKING INTEREST CHARGE 
ON OVERDUE ACCOUNTS 


Concerns That Have Had Experience in Following 
This Policy Declare It Speeds Up Collections 
and Reduces Credit Collection Cost 


While the justice of charging interest on overdue ac- 
counts is pretty generally conceded, the question of policy 
is debatable. Aside from the fact that the policy of charg- 
ing interest is not universal, about the only objection is the 
chance that the customer may impose more readily upon 
the seller, feeling that he is paying for the use of the addi- 
tional time—that the seller is establishing banking facili- 
ties. 

A certain Chicago jobbing house states that during its 
experience in charging interest a number of cases wherein 
the customer has stated by letter or stated to the salesman 
that he did not understand the attitude of the house in in- 
sisting on payment of interest on overdue accounts have 
arisen. As these cases have come up the house has taken 
great pains to explain intelligibly to the customer what 
prompts it to charge interest and what leads it to insist 
upon the payment of the account promptly even though 
interest is charged. In most cases it has been possible to 
convince the customer that the attitude of the house is 
proper. While this house feels that perhaps it should be 
conceded that the charging of interest on overdue accounts 
may have a tendency to increase the number of these, it is 
stated that this is only a tendency and not a certainty, if the 
situation is carefully watched and this tendency checked as 


it occurs. The surest way of checking it seems to be by 
letters of explanation to the customer, pointing out that 
the house is a mercantile institution and is not engaged in 
financing retail enterprises. 

It has been stated that the charging of interest has been 
definitely found to have a good effect as a collection policy. 
The house making this statement charges interest from the 
last of the month following the month in which the goods 
were purchased, or, in other words, on accounts averaging 
forty-five days old. In this way the charge goes out at a 
time when the calling of the customer’s attention to the 
account is very desirable and still at a time when it would 
not be possible to do this by letter. The charge follows the 
statement by a few days and goes before any follow-up 
letters on the account. Where an account first shows a ten- 
dency to become overdue, making this interest charge is 
thought to be the best possible way of jolting into the cus- 
tomer’s consciousness the fact that he has exceeded the 
terms of sale to a point where he is not pursuing a fair, 
businesslike course. 

By watching the results of this policy it has become evi- 
dent that charging interest actually helps collections. More- 
over, the total of the interest charges collected amounts to 
a respectable sum and is a material item in lowering the 
cost of handling credits and collections for the company. 
The interest charges canceled for any cause since the policy 
has been in effect by this house amount to from one-half to 
one-third of 1 per cent of the interest charged, and it is 
believed that this amount will become less and less as this 
policy becomes more common among jobbing houses. 


WHAT THE JOBBER CAN 
DO TO CONSERVE LABOR 


Labor Economies Can Be Effected and Better Busi- 
ness Methods Adopted if Employers Realize 
Obligations 


At the annual meeting of the Pacific Coast Electrical 
Jobbers’ Supply Association, held at Del Monte, Cal., E. 
J. Wallis, Pacific Coast manager of the Western Electric 
Company, read a paper on the conservation of labor, from 
which the following is taken: 

“Labor is now employed under conditions more remotely 
removed from considerations of profit and compensation 
than ever before. The man who employs labor will feel the 
sense of responsibility that goes with a trust. He must 
use it without waste to the best advantage or be considered 
a slacker. 

“Then there is work that has an apparent value but 
with which we may properly dispense at this time. Per- 
haps an elaborate acknowledgment of an order may be 
made simple or done away with entirely. We may have 
made it a practice to itemize a statement balance beyond 
the current month. There are some who are advocating 
now that statements be dispensed with altogether as most 
buyers pay individual bills and often merely a report of 
a balance would permit of sufficient check as between ac- 
counts. This might at least be done with some of our 
largest customers. Remittances are made without expecta- 
tion of acknowledgment or receipts. A style of correspond- 
ence can be developed that works automatically to produce 
short concise letters and eliminate mere words and phrases 
like ‘beg to advise’ and ‘beg to remain’ and complimentary 
expressions. While we are going to be as courteous as 
ever, something more than has. been the usual practice 
will have to be taken for granted. 

“When there are changes in our organizations and men 
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leave for the country’s service we will try by a detailed 
analysis of the jobs to determine if the work of, say, two 
experienced members of whom we are losing one cannot be 
carried on by the one of experience and two beginners, and 
for the beginners we may be able to substitute women. 
All prejudice against women at work has disappeared, and 
we are astonished at the tasks undertaken. 

“We are working between ourselves so free an exchange 
of stock, not in quantities large but in articles and trans- 
actions numerous, that at some centers it would seem that 
our efforts tended to introduce something expensively better 
than a reasonably standard service. If we could organize 
an exchange that would hold forth for an hour or two each 
day, perhaps by telephone, we might possibly be able 
altogether to save a considerable amount of time and effort 
without inconvenience to our customers. 

“The character and expense of a sales department in a 
supply jobbing business is determined as a judgment of the 
executives of the business. The foundation of the decision 
will be the amount of sales to which the business aspires. 

“The amount of our sales promotion expense will depend 
on our ambition with respect to the desired volume for our 
business, and that volume is really our opinion of what is 
our proper proportion of the total possibilities in our terri- 
tory. If the determination is reached to attain a greater 
volume under existing conditions, a larger percentage of 
realization on the possibilities is of course necessary. It is 
well to keep in mind that a larger percentage of realization 
on available business is possible even -with a decreased 
volume of business. If this is not appreciated, an increased 
and unproductive sales promotion expense may be incurred 
on the supposition that we are losing our share when the 
contrary is the true condition. 

“The extent to which a jobber will incur sales promotion 
expense will also depend on the amount and character of the 
service he figures he can profitably give a manufacturer by 
introducing new lines, novelties and specialties. Most elec- 
trical specialties are labor savers and as such can be intro- 
duced as an answer to the labor problem. But those devices 
that are not labor savers, or those articles that expect a 
market only to the extent that they can displace some older 
and more standard device, will probably be classified as 
luxuries, and the buying public is now being educated 
against any but justifiable and necessary expenditures.” 


METAL MARKET SITUATION 


Attempts to Have Price of Copper Advanced Of- 
ficially Will Be Futile—Other Metals Unchanged 


It is admitted that the demand for copper for industrial 
or commercial purposes is being easily met. This is re- 
flected in the reduction in the price of wire base. Pro- 
ducers are endeavoring to have the government or official 
selling figure of the metal increased at the expiration of 
the present arrangement, but those in a position to know 
say the present quotations for the metal will remain un- 
changed. The sale of rubber-covered, cable and weather- 
proof wire is active, largely for government work. 

No change of any consequence is noted in the old metals 
market, and the demand is light. 


NEW YORK METAL MARKET PRICES 


—March 11— March 18 
Copper: £ $s d £ s a 
ondon, standard spot...... 110 0 90 110 0 90 
ES MR bach ee wees .Govt. price 23.50 Govt. price 23.50 
‘lectrolytic See .Govt. price 23.50 Govt. price 23.50 
CM ars Chek ace ete’ a 69 WaPo Govt. price 23.50 Govt. price 23.50 
=. WATC. DEMO acs wie.s cae a seeks 26.25 to 26.75 26.25 to 26.75 
trust price ... Sead 7.25 7.25 
N ND re ala a aia eias daw 0.00 50.00 
S zine, f.o.b. smelter.... *15.00 *15.00 
=) tn CEE EOL 7.67% to 7.72% 7.55 
I SUITOR Gries ob Udo semis ; *§5.00 *85.00 
A num, 98 to 99 per cent.Govt. price 32.00 *Govt. price 32.00 
OLD METALS 
H copper and wire...... 21.50 to 22.00 21.50 to 22.00 
B MGM sho enc ca comes 14.00 to 15.25 14.00 to 15.25 
B WOME. eshte aia: aka. a Ree es 10.00 to 11.00 10.00 to 11.00 
Lit MOURNE to tao Rs are Soairh ern 6.25 to 6.50 6.25to 6.50 
Z ld scrap.. 5.50 to 5.75 5.25 to 5.75 
> minal 
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THE WEEK | 


IN TRADE 








ITTLE change is noticed in the week’s total volume 
Le trade. With the exception of the Far West, build- 

ing continues slow. The dearth in building has given 
rise to a very slow movement of stocks normally used by 
electrical contractors. Delivery conditions show slight im- 
provement here and there. Jobbers’ stocks on the whole 
seem to be in good condition. With the approaching third 
Liberty loan credits and collections show no appreciable 
change. 

Prices are holding unusually steady. Some lines are ad- 
vancing, but there are indications of a deterioration of 
peak prices beginning to set in. Wire is much lower than it 
was a year ago; for instance, conduit last week softened a 
few points. Fixtures, it is reported this week, have dropped 
below the figure at which market quotations for them have 
recently been made. 


NEW YORK 


Sellers and receivers of electrical goods, while agreeing 
that shipping and delivery conditions are improving, are 
still of the opinion that transportation facilities are far 
from satisfactory. Hereabouts factory shipments, unless 
from Connecticut, are delayed, so that stocks in certain 
lines are greatly depleted. With building operations almost 
wholly suspended the outlet for many staples is practically 
closed, or, as one large jobber explained, there is very 
little regular trade just now. What is going on is what 
is described as special—that is, government—orders, and 
they are tremendous in size, the requirements about keep- 
ing the nearby market cleaned up on many items. Job- 
bers, however, are very optimistic. Some price revisions 
have taken place, but it seems to be the opinion that they 
are at peak, excepting when it comes to prompt deliveries, 
and then the quotations for quick service are reported as 
advancing rapidly. 

Collections are rather backward, and the granting of 
credits is restricted. Trade acceptances are not making 
the headway desired by distributers and jobbers. 

SOLDERING IRONS.—A higher scale of prices, effective 
April 1, was announced last week on electric soldering 
irons under the Hoskins schedule. 


INSULATORS.—All grades, glasses, sizes and makes 
are reported at a low level. There is plenty of stock at 
the mills, but the embargoes have shut off deliveries, which 
are six and eight months behind. 


COLLECTIONS AND CREDITS.—Jobbers, with few ex- 
ceptions, speak of collections as being slow. Credits re- 
main restricted, and there is a greater volume of cash 
business than any one can readily recall. 


ELECTRIC RADIATORS.—The market having been 
caught up with, stocks are in full supply again. In fact, 
reports of an overstock are heard, with a possibility of 
the goods having to be carried over for the following 
season’s trade. 

CONDUIT.—A shortage in all sizes is mentioned as a 
general condition. Traffic congestion is said to be the 
basic cause. Four or five cars a day will arrive here, 
jobbers state, and then there will be none for a couple 
of months. 

ELECTRIC RANGES.—Activity is reported in this line 
with the approach of warmer weather. Twenty-four heavy- 
duty electric ranges, capable of taking care of 250 men 
and costing $500 each, were purchased by the Navy Depart- 
ment last week. 

FAN MOTORS.—Reports of a threatened scarcity in fan 
motors are in circulation. Some manufacturers are urging 
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jobbers not only to specify their requirements promptly 
but also to accept shipments at once. It is said that unless 
cars are plentiful the War Industry Board may interdict 
all shipments. Stocks are said to be light in this territory, 
excepting in the case of special company agents. One 
prominent jobber who has the promise of three cars by 
May 1 is doubtful whether the delivery will be made. If 
the situation becomes acute on this account, a further 
advance in price may be realized. 

ATTACHMENT PLUGS.—These goods are in ample 
supply, as they are easily obtainable from nearby factories 
in New England. 

CABLE.—No building of any account being under way, 
there.is little sale and stocks are heavy with jobbers and 
dealers. 

SMALL MOTORS.—Shipments out of stock are prompt 
for small motors up to 75-hp. and have been improving. 
No change in price has occurred. 

INDUSTRIAL AND STREET-LIGHTING FIXTURES. 
—Owing to lack of building operations, sales are far below 
the average. Factory deliveries are behind three months. 
Within a few weeks a reduction in price ranging from 5 
to 10 per cent has been reported. 

HOUSEHOLD SPECIALTIES.—With the growing sales 
in seasonable articles in this line, such as electric irons, 
sewing and washing machines, the trade expects stll fur- 
ther developments. So far prices have not been affected, 
and no change is looked for unless the metal market takes 
an unfavorable turn. A vacuum-cleaner manufacturer, 
owing to lack of raw material and labor restrictions, has 
been obliged to hold in abeyance his plan of carrying a 
full line of household appliances. 


CHICAGO 


An investigation of business conditions in the territory 
surrounding Chicago shows markedly the effect of the war 
on trade. Building activities, except of the industrial sort, 
are almost nil. The industrial building, however, is on a 
yrand scale. The electrical trade, except that part which 
relies entirely for its activity on residential building, is 
very active. Even the contractors with no stores are 
making out very well by taking up farm-lighting work. 

CONDUIT.—The drop in price has in no way affected 
the conditions of supply and demand. In some places in 
the Chicago territory jobbers did not make the reduction 
until more than two weeks after the drop by the manufac- 
turers. 

CIRCUIT BREAK ERS.— Deliveries 
are very slow. 
months. 

TRANSFORMERS.\There is a steady demand by indus- 
trial companies. 


from some factories 
Some agents cannot quote better than three 


SOCKETS.—Porcelain sockets have increased slightly in 
price. 

SEWING MACHINES.—The Western Electric Company 
has increased the retail price of its motor-driven sewing 
machines $2.50 per machine. 

DOMESTIC APPLIANCES.—tThe Stirling Electric Com- 
pany of Minneapolis, a jobbing and dealing concern, has just 
signed contracts for purchasing washing machines and 
vacuum cleaners to the aggregate amount of $1,000,000. 
The vacuum-cleaner contract is for 9000 machines. It was 
made with the Ohio company and covers three years’ pur- 
chases. The washing-machine contract was made with the 
Gainaday company and terminates in five years. Under its 
terms the Stirling company is to take 1800 machines this 
year and is to increase its quota 10 per cent each year, 
making a total of about 11,000 machines in five years. ‘The 
contracts do not protect either party as to price, but do give 
protection on agency, territory and delivery. 

FARM LIGHTING.—It is reported that one large com- 
pany is shipping only one-third of its sales. Other com- 
panies are also having trouble getting out enough machines 
to meet the demand. Electrical dealers everywhere are 
entering this field of sales in an endeavor to bolster up 
the business lost because of the falling off in building. 


ELECTRICAL 


WORLD Vou. 71, No. 12 


BOSTON 


Trade continues in heavy volume, but with jobbers report 
ing spotty days and a demand that is hard to forecast. 
Stocks are fairly full at present, despite the handicap of 
poor transportation conditions. Here and there signs of 
freer movement of freight on the railroads are to be seen. 
The coal crisis appears past, normal business hours con 
tinue, and more punctual passenger train movement is being 
experienced. Labor conditions are better than last week, 
the strike of textile firemen at Fall River being short-lived. 
The next draft is expected to cut heavily into New England 
resources in man-power, but time for readjustments miti- 
gates the severity of labor withdrawals from civil life. 
Collections are good among the manufacturing buyers, but 
still somewhat slow among the small contractors. The grant- 
ing of increased freight rates to the Eastern railroads wil! 
stimulate general business without question. 

There is a strong undercurrent of feeling that the ex- 
tremely conservative policy of central stations regarding 
new business will have to yield in the near future to a more 
liberal one. The pressure of the public for service beyond 
previously standardized lines is increasing and must be met. 
Improving relations between central stations and contractors 
are indicated by the recent establishment of a contact com- 
mittee representing the New England Section of the N. E. 
L. A. and the Electrical Contractors’ Association of Massa- 
chusetts, scheduled to hold a meeting in Boston this week. 
Prices show little change this week compared with last, but 


the rising cost of cotton tends toward the lessening of dis- 
counts on cable. 


HEATING DEVICES.—There appears to be a temporary 
lull in this class of business, but with the approach of 
warmer weather a large turnover is expected. Irons are 
moving well, one jobber reporting that nearly as many units 
have been ordered since Feb. 1 by certain local purchasers 
for deferred billing or deferred shipments as were booked 
from these buyers all through 1917. 

MOTORS.—tTrade is as heavy as last year, which is say- 
ing a good deal. The demand for large motors is literally 
enormous, units up to 2000 hp. being sought for work re- 
lated to the war. A better tone appears in the central- 
station field, notably among hydroelectric companies, which 
are inquiring more generally for equipment to meet increas- 
ing power demands. Prices remain steady and deliveries 
are better in the smaller sizes. Some stock deliveries have 
been made lately in sizes ranging from 10 hp. or 7.5 hp. 
down. Some gaps exist in the lists of available motors, but 


strenuous efforts to increase factory production are bearing 
fruit. 


TRANSFORMERS.—Deliveries are improving, notably in 
sizes below 200 kw., where quotations are being made on a 


two to three months’ basis. Below 100 kw. deliveries run 
from stock shipments to eight weeks. Prices are firm, with 
no prospect of early change. 

METERS.—Large stocks of meters for house lighting are 
now on hand at the factories, ready for immediate shipment. 
The demand is rather small at present, and if the housing 
program in connection with shipyard expansion goes into 
effect soon, the meters will be “on the job” about as soon 
as any fittings needed. Prices remain unchanged. 


LAMPS.—Conditions are constantly improving, and re- 
serve stocks are now being accumulated in connection with 
some large orders by central stations which have as yet not 
been obliged to draw their full commitments from the manv- 
facturers. The 50-watt tungsten lamp is growing in popu- 
larity and bids fair to drive the 40-watt and 60-watt units 
out of the field in due time. “Hooverizing” on light at one 
end and increased factory facilities at the other are putting 
a new face upon the lamp supply situation, which but a few 
weeks ago gave cause for considerable anxiety. 

W ASHERS.—Popular interest continues in these equip- 
ments; the installment plan of sales always appeals to the 
public, and the lifting of railroad embargoes has begun to 
help deliveries. 

WIRE AND CABLE.—Orders are increasing slightly. 
Prices remain firm, with a tendency toward discount reduc- 
tions due to the steady rise in cost of cotton. This is less 
pronounced in the larger sizes of cable on account of the 
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higher relative cost of copper. Deliveries are now fairly 
good. One manufacturer believes that the volume of busi- 
ness which could be realized from shipyard house wiring is 
nominal from the wire manufacturer’s standpoint, pointing 
out that a million feet of No. 14 wire can be produced by a 
single factory in a week—an amount which would go a long 
way toward over-supplying the expected demand from the 
above source. 

CONTRACTING CONDITIONS.—Despite the low volume 
of building wiring work now seen, contractors are in many 
eases doing an excellent business in industrial wiring. In 
the Berkshire Hills district of Massachusetts, for example, 
many textile and paper products bearing upon war work 
are being turned out, and local jobbers and wiring establish- 
ments report great activity. Larger sizes of conduit for 
such work have been purchased at high prices from the 
jobbers. An unusually busy branch of wiring work now 
being handled by some contractors is the rewinding of rail- 
way motor armatures for trolley roads suffering from burn- 
outs in recent heavy snows. Armatures have been burned 
out literally by the hundred this winter, and electrical repair 
houses capable of this class of rewinding are taking over 
not a little work which cannot be handled quickly enough by 
the street-railway repair shop itself on account of the ex- 
cessive amount of motor trouble experienced. 


ATLANTA 


Governmental activity in shipbuilding, nitrate and powder 
distillate plants, together with contemplated cantonment 
extensions and additional construction for aviation purposes, 
is the overshadowing feature in trade lines at this time. 
A number of readjustments of outputs of divers industries 
are still being made in conformity with the exigencies of 
war, but the general order of things is forward. Mean- 
while the magnitude of government requirements in textiles 
is illustrated anew by reports that 65 per cent of mill 
capacity is engaged in this business. Charleston, S. C., has 
definitely been selected by the Shipping Board as the site of 
one of the two additional shipbuilding yards to be con- 
structed on the South Atlantic Coast. Twelve 9500-ton steel 
ships will be built at these yards. No definite information 
is at hand, but it is expected that the other yard will be 
located at Brunswick, Ga. 

A considerable quantity of large apparatus has been con- 
tracted for lately, and where the shipment on turbines ap- 
peared to be unreasonable large direct-connected engine 
units have been purchased. Two 4000-kw. turbines have 
been ordered for the Tennessee Coal & Iron Company’s 
Mobile shipyard. Transformers, switchboards and motors 
have also been contracted for to take care of the initial 
installation at Muscle Shoals. A large volume of general 
supply business is being done at Hadley’s Bend, near Nash- 
ville, Tenn., for the new powder plant. This condition ap- 
plies as well to Muscle Shoals. 

Manufacturers carrying a general line of supplies are 
stocking large quantities of marine goods with Atlantic 
Coast jobbers to handle the present and future extensive 
demand for this class of material. 

ELECTRIC RANGES.—The volume of business is very 
satisfactory and a steady increase in the demand is noted. 
Taken as a general average, deliveries are slowing up, and 
this feature has tended to dampen enthusiasm in certain 


quarters. 


WIRE.—There is a very substantial demand for both 
tubber-covered and weatherproof. No material change in 
price has been recorded since the sag several months ago 
Deliveries are fair. Stranded goods are hard to get. 

KNIFE SWITCHES.—The volume of 
steady and local stocks are moving freely. 
arriving steadily. 


sales continues 
Shipments are 


FUSES.—Activity in this line is about the same. A great 
number of the motors sold in this territory are provided 
with overload relays; this feature in itself has tended to 
offset any increased demand. Shipments are coming in 
promptly. 

INTERPHONES.—Demand is fair, but nothing like the 
late 1917 business is being transacted. Government demands 
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and restrictions on this type of apparatus, together with 
very poor deliveries, have curtailed inquiries and, besides, 
jobbers and manufacturers are not going after this trade. 


SEATTLE 


Sales of power apparatus to the new shipyard in Everett 
and heavy demand for large-sized lamps and floodlighting 
outfits to yards in the Columbia River district particularly 
featured the week’s business. Jobbers report a noticeable 
easing up of shipments in conduit and power apparatus. 
The conduit situation has been serious for months. Arrivals 
during the week will help temporarily, for the present re- 
lief in the freight situation is believed to be but temporary. 
Government buying for navy yard and cantonments has 
increased considerably in the past two weeks. The inability 
of jobbers to obtain deliveries is forcing them to place larger 
orders to keep stocks filled; merchandise investment there- 
fore has increased materially and nothing like the turnover 
desired can be expected. Residence building in Puget Sound 
cities and in Columbia River districts continues exceedingly 
active. In Seattle and Tacoma building is particularly 
heavy. Building on a considerable scale has begun in Port- 
land, and real estate values are increasing rapidly. The 
scarcity of housing facilities for shipyard employees at 
Astoria, Aberdeen, Hoquiam and other wooden shipbuilding 
centers is serious. The demand for houses in Spokane can- 
not be met. Dealers in the Northwest report to jobbing 
houses a constantly increasing demand for fixtures and 
house-furnishing material. The movement is expected to 
reach its peak in early summer, according to conservative 
jobbers. Some believe demand will continue until winter. 

According to statements made by prominent lumbermen, 
under the eight-hour basis recently adopted lumber produc- 
tion has decreased 10 per cent. Many manufacturers de- 
clare that the next few months will show a decrease of 20 
per cent. Sawmills in northern Washington on the eight- 
hour basis are equaling and in some cases exceeding the 
average output under the ten-hour schedule. 

Rigorous steps by railways to stop accumulations of ex- 
port freight for which no steamship accommodations have 
been arranged from reaching Seattle are being taken, and 
the railways may be asked to compel every shipper of export 
freight in the East to file an affidavit stating that he has 
secured steamship space on Puget Sound before he will be 
permitted to load a car. 

Lamps of larger sizes are more difficult than ever to 
obtain, with stocks very low. Sixty-watt sizes and less are 
coming from factories, giving much easier stocks. The 
demand from shipyards has been very heavy. Power appa- 
ratus is temporarily loosening up because of shipments from 
the East. Inquiries and orders have been heavy during the 
past month, motor sales of medium sizes especially increas- 
ing rapidly, particularly in the Spokane and Portland terri- 
tories. Sales to government increased slightly. 


SAN FRANCISCO 


The past week has been prolific in large jobs of a miscel- 
laneous character. The Hercules Powder Company is adding 
a new unit to its plant. The city of Sacramento has let a 
contract for the construction of a new agricultural pavilion 
to house its annual fair, the electrical work alone being an 
$8000 job. Fresno will construct a new 350-room hotel. 
The Bay Point shipyards will be protected by a new fire 
protection system utilizing a 50,000-gal. storage tank. 

Credit managers report that collections are fairly easy 
but require careful nursing. 

The Pacific Gas & Electric Company has changed its plan 
of a co-operative range campaign with the assistance of 
electrical dealers. The new schedule provides for sale to 
consumers at current list prices with a $20 allowance for 
wiring and a 5 per cent cash discount for prompt payment. 
The installation will be done at the purchasers’ expense with 
the exception of this $20 allowance, and the power company 
plans to furnish contractors with special types of fuse blocks 
and double-throw switches, if required, at their cost plus 10 
per cent. The customer will make four monthly payments. 





Current Prices of Electrical Supplies 


New York and Chicago Quotations 


HE prices quoted are those prevailing in stand- 
ard packages of specified lots on apparatus and 
appliances in Eastern and Middle West markets 
at the beginning of business on Monday of this week. 
They are in all cases the net prices or prices subject 


freight and the necessity of larger stocks with in- 
creased interest and warehouse charges on account of 
the distances from sources of supply, infrequent turn- 
over of stock and uncertainty as to delivery of goods 
in transit. 


Moreover, the Far West presents a wide 
variation in demand due to a small population spread 
over a wide area in agricultural and mining commu- 
nities, as contrasted with the denser population of 
the East and Middle West, their nearness to the 
sources of supply, the more frequent turnover in 
stocks and the constant demands which arise in in- 
dustrial centers. Price variations may be due to dif- 
ference in grade of products of different manufactur- 
ers, to local conditions, or to both. 


to discounts from standard lists of contractors, cen- 
tral stations, dealers and others engaged in the re- 
sale of such goods. 

Prices in Southern and other nearby markets will 
rule about the same as those in the Middle West, al- 
though slight modifications to cover increased freight 
and local demands should be expected. In the Far 
West and on the Pacific Coast the prevailing prices 
are naturally higher, covering as they must increased 
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ARMORED CONDUCTORS, FLEXIBLE 
STEEL 


Single-Conductor 


BATTERIES, DRY | CONDUIT, COUPLINGS AND ELBOws. 
NEW YORK RIGID IRON 


List per | . ; No. 6 Card No. 
1000 Ft Each Net Regular 
$61.00 | CRONE AZ Sica kas $0.40 
71.00 oo 

90.00 ; ae 31 x 
. -106.00 .28 to .285 
.145.00 
ee 95.00 | 
seteeee: 
. 160.00 
. 205.00 | 
. 266.00 
315.00 
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od 


No. 6 Conduit, List 
Ignitor per Foot 
$0.08 1, 
0814 
0814 
11% 
ime 
eo 
27% 
oe 
No. 6 58% 
Ignitor | 3 76% 
$0.40 | 
.35 | Couplings, List Elbows, List 
.3215-.3295 | Ors es $0.05 $0.19 
.2915-.2995 .06 19 
07 19 
10 5 
13 .37 
ae ) 
“aa 50 
.28 1.10 
.40 1.80 
.60 4.80 


B. & S.Size 

No. 14 solid 

No. 1 solid 

No. 10 solid... 

No. *8 solid .. 

No. 6 solid... 

No. 10 stranded. 
No. 8 stranded 

No. 6 stranded.... 
No. stranded. 
No. stranded.... 
No. stranded... 


4eSs 
ie ee: eee 
10 to barrel.... 
SZarrel lots 


4 
2 
0 


.29 to .295 


CHICAGO 


No. 6 
Each Net Regular 
ee $0.40 
12 to 50 35 
50 to 
Barrel 
104.00 | 
a 35.00 | 
..185.00 
.235.00 


370.00 | 


Twin-Conductor 
lots 
No. 
No. 
No. 
No. 
No. 
No. 


solid . 

solid 

solid .... 

stranded.. 
> stranded 

stranded 


METALLIC FLEXIBLE ( 
List, per 
100 Ft. 
$5.00 
7.50 
10.00 
13.00 
21.00 
26.00 
35.00 
45.00 
52.00 


Ft. per Coil 
1000 5 250 
3 


250 


NET PRICE AND DISCOUNT PER 
FT.—NEW YORK 
DISCOUNT—NEW 


%4 in. to 14 in. 

Less than 2500 lb. .4% to 10% 7% to 12% 

2500 to 5000 Ib....6% to 9% 9% to 15% 

(For galvanized deduct six points from 
above discounts. ) 


YORK 


% in. to 3 in 


Single-Conductor 
No. 14 Solid 
List to $61.00 
10% to 59.17 
No. 12 Solid | 
.List to $71.00 
10% to 68.87 


Less than 
Coil to 1000 ft 


Less 
Coil 


than coil... 
to 1000 ft DISCOUNT—CHICAGO 


14 in. to ¥% in. 


1000 FT.—NEW YORK 


Less Than Coil Coil to 1000 Ft. 
stp...Net to $75.00 —15% to $69.75 
stp.10% to 75.00 List to 72.00 
stp...List to 100.00 —15% to 93.00 
stp.10% to 100.00 List to 96.00 


Twin-Conductor ee t0' 8 
No. 14 Solid %-in. s. 
List to $105.00 %-in. d. 
..... $70.00 to 10% M%-in. S. 
No. 12 Solid | 14 -in. d. 

List to $135 | 


Less than 
2500 1b.3.7% to 5.8% 5.7% to 7.3% 
2500-5000 lb. ...6.7% to 8.3% 8.7% to 10.3% 
(For galvanized deduct six points from 
above discounts. ) 


coil. . 


TEs x 


than 
to 1000 


than coil.... 
to 1000 ft NET PER 1000 FT.—CHICAGO 
Coil to 
1000 Ft. 

$63.75 


FLATIRONS 
NEW YORK 


Less Than 
Coil 
$75.00 
25-78.75 
100.00 
105.00 


DISCOUNT—CHICAGO 

3% -in 
3¢ -in. 
%-in 
14, -in. 


single strip.... 
double strip. .78. 
single strip.... 
double strip... 


Single-Conductor List price 
Discount 


| $5.00 to $6.00 
No. 14 Solid | 
5% to + 20% 
to 20% 
12 Solid 
- 20% 


to 20% 


than coil 

to 1000 ft 
No 

than coil.. 

to 1000 ft 


CONDUIT, NON-METALLIC 


List per 
Foot 
...$0.05% 
06 
.09 
Ls 
015 


18 


$5.00 to $6.00 
30% 


FLEXIBLE to ; 


List per | 


Discount 


Twin-Conductor Size, In. 


FUSES, INCLOSED 


250-Volt Std. Pkg. List 
to $0.25 
to 60-amp 3 
to 100-amp f 90 
to 200-amp 2.00 
to 400-amp 3.60 
to 600-am» 5.50 
600-Volt 


to 30-amp 
to 60-amp 
to 100-amp 
to 200-amp 
to 400-amp 
to 600-amp 


No 

eoil.. 15% 
1000 ft. 20% 
No 

. List to 


20% 


14 Solid 
to $115 
to $80 
12 Solid 

20% 


to 10% 


than 
to 


Less 


Coil 3-amp. 


35-amp. 

65-amp. 
110-amp. 
225-amp. 
150-amp 


than coil 
to 1000 ft 


Less 


Coil 





NET PE 


Less Than 
$15 List 
32-in 
$25.00-$55.00 
;-in 
$28.00-$60.00 


R 1000 FT NEW 
$15 to $60 
List 


YORK 


$60 to $150 
List 


ATTACHMENT PLUGS 


List ranges from $0.22 to $0.30 each 
Standard packages from 100 to 250 


3-amp. 
35-amp. 
§5-amp. 
110-amp. 
325-amp. 
450-amp. 


. 


$20.50-$24.50 $20.00-$21.50 


DISCOUNT—NEW YORK 


to $24.00 
to 19.80 


to 18.75 NET 


$22.50-$27.00 


s $22.00-$23.50 | 
5 std 


pkg 


Less than 1 
1/5 to std +4 TATK rw Ww Le 
Sta. pkg CHICAGO DISCO NT—NEW YORK 
3 th | Less than 1/5 std. pkg 
a | 1/5 to std. pkg 
sist 


PER 1000 
Less Than 
$15 List 
32-in.— 
$36.00-$55.00 
,-in 
$40.00-$66.00 


FT 


$15 to $60 


DISCOUNT—CHICAGO List 


Less than 1 std. 
1/5 to std 


Std. pkg 


DKS. - $25.00 $22.50 


DISCOUNT—CHICAGO 


ita | Less than 1/5 std. pkg 
$27.00 $25.00 1/5 to std. pkg 
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FUSE PLUGS | 
3-Amp. to 30-Amp. 
NEW YORK 
Per 100 Net 


Less than 1/5 std. pkg....... $5.00 to $5.75 
tO SUG. PEM. on cccaweceseiswrenusie 4.50 | 
Standard packages, 500. List, each, $0.07. 


CHICAGO 
Per 100 Net 


I a than. 3/h GG: DEB cc xeicss dacs $6.25 
| BG BEG SG Ee she hewk cca Rens 5.25 
Standard packages, 500. List, each, $0.07. 
LAMPS, MAZDA 
105 to 125 Volts 
List, 
Regular, clear: Std. Pkg. Each 
10 to 40-watt—B.......... 100 $0.30 
oo eee! oe 100 .35 
pC 3 oe: Pr aaa ra 24 .70 
ROO ONGSOEET 6S Catone s bce ee 50 .70 
LOGIE .56d6 ce we bane as 24 1.10 
200-Watt—© ..ccc ccc cccne 24 2.20 | 
306-Watt—Oo sin cccswczcks » 26 3.25 
Round bulbs, 3% in., frosted: 
1h=watt—@F 26 oi cciciececs 50 53 
25-watt a a ge salem Paes 50 5 | 
SO-WOtE—GE BO ise iss sawoss 50 55 
Round bulbs, 3% in., frosted 
60-watt—G SO .iccccicecss 24 wen 
Round bulbs, 4% in., frosted: 
100-watt—G 3d ......ceceee 24 1.10 | 
DISCOUNT—NEW YORK 
Less Cia CO SI ki cos ec tewtac dla: .. Net 
Ce: DR aiietaesd stnade ee maida ewe 10° 
DISCOUNT—CHICAGO 
ies: GEE ES “Se oes acca sie cis Win aOR vet 
Ee: CRS aii Seine ence aa puweeees 10% | 
LAMP CORD 
Cotton-Covered, Type C, No. 18 


NEW YORK 
Per 1000 Ft. Net 
Less than coil (250 ft.)....$24.90 to $31.00 
On te 20Ge Sein ccuiwe«nees 22.72 to 27.90 | 


CHICAGO 
| 


Per 1000 Ft. Net | 


Less than coil (250 ft.)....$29.00 to $30.00 | 
Coil tO BOGG Thee i6ctnaes wa 21.50to 22 


5 0 | 
| 


LAMP GUARDS, WIRE 


Standard packages from 50 to 150 


NEW YORK 


Net per 100........ .$20.00 to $29.00 
CHICAGO 
Net per 100 $19.17 to $21.75 
OUTLET BOXES 

. List, 
N per 100 
101—A, A1%, 4 S.C., 6200, 320...... $30.00 
10 B.A., 6200 S.E., 300, AX, 14, 

BS te prs tim iaaecde a Nea eae 30.00 
1 2 oe Se: SS: eae en 25.00 
Lf DBs Ly Gs Ee SERS a os 6 eas 20.00 | 

DISCOUNT—NEW YORK 

_Bii ick ©Galvanized 
L, than $10.00 list. 259 -37% 20%-32% 
$ ) to $50.00 list..42%-45% 37% -400% 
DISCOUNT—CHICAGO 

; Black Galv: unized 
I han $10.00 list.... 40% 35% 

g to $50.00 list.. 50% 45 
PIPE FITTINGS 
DISCOUNT—NEW YORK 

At ESS ee PR ee ecko ke heen 10° 

SUGE..s aoe aicie We & sre ara wee ke 20% 

St g eeee 30% 
DISCOUNT—CHICAGO 

Le ni eG RIE a's cara as a arenes aed 10% 

, td Me desis ck Wa Wadia, Soh sae es 20% 

St g ce Dearie ete ik nach eee ad 30% 
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WORLD 


PORCELAIN CLEATS—UNGLAZED 
2 and 3 Wire 
NEW YORK 
Per 1000 Net 


Less than 1/5 std. pkg..... $20.00 to $38.00 
EPO (0 WR: DER cceunenccas 19.00 to 20.00 
; Standard package, 2200 List per 1000, 
$20. 
CHICAGO 

Per 1000 Net 
Leon than 1/5 sta. pis sexe iwlesisn $15.80 
Lite Ur Dee Cs. 5 iwc eee ie Se ae ws 14.80 


Standard package, 2200. List per 1000, 
9 
PORCELAIN KNOBS 
NEW YORK 
Per 1000 Net Std. Pkg. 3500 Std. Pkg. 4000 
5144 N. C.—Solid Nail-it—N.C 


Less than 


1/5 std. 
pkg.... $27.50 to $29.00 $30.75 
1/5 to std. 
DES <:.5:. 15.60 to 20.75 24.20 
CHICAGO 
Per 1000 Net Std. Pkg. 3500 Std. Pkg. 4000 
5144 N. C.—Solid Nail-it—N.C 
Less than 
1/5 std. 
pkg.... $11.85 $30.75 
1/5 to std. 
7 11.10 to 11.40 24.20 
SOCKETS AND RECEPTACLES 
Std. Pkg. List 
14-in. cap key and push sockets. 500 $0.33 
%,-in. cap keyless socket....... 500 .30 
%-in. cap pull socket........- 250 .60 
DISCOUNT—NEW YORK 
Less than 1/5 std. pkg....... Net to $23.00 
570 tO OO DM noc secs ..--20% to 21.00 
NET PER 100—CHICAGO 
Less than 1/5 std. pkg... .-24% to $25.00 
5/0 OG. De ea ke en caees .30% to 23.00 


SWITCHES, KNIFE 
250-Volt, Front Connections, 
High Grade: 


No Fuse 


645 


SWITCHES, SNAP AND FLUSH—Cont’d 


10-Amp. 250-Volt Push-Button Switches 


Std. Pkg. List 
10-amp. single-pole 100 $0.46 
10-amp. three-way ........ 50 -70 
10-amp. double-pole ....... 50 .70 

DISCOUNT—NEW YORK 
Less than 1/5 std. pkg......... List 
io) BOR ee ” Aer -15% 
eG, Wn idm aw as a 28% 
DISCOUNT—CHICAGO 
Less than 1/5 std. pkg.......+20% to list 
L/S to sta. DES... . .List to —15% 
eu Pe vs oss ree rr . List to 30% 


SWITCH BOXES, SECTIONAL CONDUIT 


List 

Union and Similar— Each 
eS ar re $0.34 
Seek De eandvckas ah av erdan ea 60 


DISCOUNT—NEW YORK 


Black Galvanized 
Less than $2.00 
RUGS o's ow tedeue List Net 
$2.00 to $10.00 
tae oo Soe 10% to 20% 5% 
$10.00 to $50. 00 
Ee caeen 20% to 30% 15% 


DISCOUNT—CHICAGO 


Black Galvanized 
Less than $2.00 
Ms ceeadaus 25% 15% to 20% 
$2.00 to $10.00 
es a shen 25% 20% 
$10.00 to $50.00 
list. kates 25% to 35% 20% to 25 
TOASTERS, UPRIGHT 
NEW YORK 
RIE a a oe atc oh ahaa ao I ae a ere oes $6.00 
I gh aca nda gaan ad Heck oats 30% 
CHICAGO 


List price ve 50 to $6.00 


30-amp. OR A eee rer $0.80 Discount ............ 25% to 30% 
a, J ea See rr 1.20 | 
Sa. ee ON: a oe Sere wnemens - 2.25 
a Oe ee A Ss cc ncae ew kaws ee 3.48 | 
ee See DO kansas bona neneoas 5.34 | 
a ee ee ee ee 1.20 WIRE, ANNUNCIATOR 
Gees, Ee a Mr ek tc oe ew cee Beans 1.78 | _ ‘ 3 —— . 
SOMME TR Bs BiB ns esc ce Sane ec 3.38 | NET PRICE—NEW YORK 
SS Bie Be BS hn a 64 he we sea 5.20 | Per Lb. Net 
Seer. 2h ee Se ie ve asc aewer ed 8.00 | No. 18, less than full spools........ $0.44% 
om, ae ee eee 1.80 | No. BG, Biles Ma had 6 eves cece wees 0.43% 
en, (Ss ie hs CDOS oe eet wae wee 2.68 | i 
i... ese SS Aa 5.08 | CHICAGO 
ee Be a ee 7.80 | Per Lb. Net 
SOG (SS eS red ven ogek oe 12.00 | No. 18, less than full spools. $0.57% to $0.65 
Low Grade: | No. 18, full spools..... 0.5514 to 0.55 
30-amp. S. P. S. T 0.42 | 
Chit. Fy Be Ek we cew ewes 0.74 
ROG ae es ee ev crchce se euedae ete 1.50 | 
BOO Gee Bee a i cen cees ens 2.70 | WIRE, RUBBER-COVERED, N. C. 
30-amp. D. P. S. T........ 0.68 | Solid-Conductor, Single-Braid 
Cee Sh et Se sce cae neweivc wan 1.22 | 
FOGG ee Ee ee v6 ee eer aes 2.50 NEW YORK 
OM Ee 0s Dies ea 6 a Bia eS iare eo dleiace 4.50 
SPs Se Ge ie eek cacn 1.02 | -————Price per 1000 Ft. Net———— 
Cai So. Be ek kx sh ems we wees 1.84 | Less than 500 to 1000 to 
oe a ee. es ee er ee 3.76 | No. 500 Ft. 1000 Ft. 5000 Ft. 
SOG. Oe Bak eweracecewanan 6.76 | 11..$15.00-$18.00 $13.00 $10.25- $11.5 
: 112.. 23.25- 25.41 21.30- 21.78 15.97- 19 36 
DISCOUNT—NEW YORK |10.. 32.40- 35.21 29.70- 30.18 22.13- 27:00 
High Gr ade | 8.. 45.70- 49.12 41.90- 42.12 30.88- 38.00 
Less than $10 list....... List to + 5% | 6.. 72.40- 77.84 66.35- 66.72 48.93- 60.30 
$10 to $25 list. ig grwtetioes 11% | ‘ 
eee re err "14% to 15% CHICAGO 
Low Grade . . 
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Switches 1 PI I 25 to 50 lb 31.25 
Std. Pkg jist | 2 g saeserccsccccrves SEAR 
5-amp. single-pole ........ 250 $0.28 ee Ot SO EU ies awad weewa 8.25 t 4 
5-amp. single-pole, ind..... 250 32 : 
10-amp. single-pole ........ 100 +8 CHICAGO s s 
10-amp. single-pole, ind..... 100 4 Per 100 Lb. Net 
5b-amp. three-point ....... 100 54 | Less than 25 Ib....... ....$35.42 to 340.35 
10-amp. three-point ....... 50 one tO WOR EIN a ik kc Se ag whan 34.42 to 39.35 
10-amp., 250-volt, D. P.. 100 SG GO ta 366: Ti cis kc cen 33.42 to 38.35 





NEW APPARATUS & APPLIANCES 


A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


Convertible Electric Lantern 


An electric lantern shown herewith 
operating on a standard flashlight bat- 
tery is manufactured by the Lindstrom- 
Smith Company, Chicago. The battery 
is of sufficient size to give twenty hours 
of continuous use or forty hours of in- 


BATTERY SUFFICIENT FOR TWENTY-HOUR 
CONTINUOUS USE 


termittent service. It is estimated that 
it will supply light ten minutes a day 
for eight months. The entire outfit 
weighs 24 oz. (680 g.), and is 6 in. 
(15.2 cm.) by 5.5 in. (14.0 cm.) over 
all. 


Artificial Load for Testing 


The illustration reproduced herewith 
shows a portable “phantom” load man- 
ufactured by the Western Electro Me- 


chanical Company, Oakland, Cal. It is 
used as an artificial non-inductive load 
for testing alternating-current watt- 
hour meters in conjunction with a rotat- 
ing standard or an induction wattmeter. 
A compression-type carbon rheostat 
which, it is claimed, will maintain any 
current between zero and full value is 
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PORTABLE LOAD FOR TESTING WATT-HOUR 
METERS 


mounted on the side of the device in 
series with the secondary. The rheo- 
stat is an integral part of the cast 
case. The equipment is made in rat- 


the Electrical Field 


ings of 10 amp., 25 amp. and 50 amp. 
The 110-220-volt and 220-440-volt 
equipments are made in these sizes. 


Industrial Electric Truck 


The industrial electric truck of the 
motor-in-wheel type, illustrated here- 
with, has been designed by the C. W. 
Hunt Company, Inc., West New Brigh- 
ton, N. Y., and is known as the com- 
pany’s type DF-60. It is built with a 
drop frame of 4-in. (10-cm.) heavy steel 
channels, the capacity of the truck 
being 4000 lb. (1814 kg.). As mar- 
keted it is equipped with either thirty 
Edison G-6 cells or twenty MV-11 
“Tronclad Exide” cells. The battery is 
mounted in a box with recoil spring 
supports above and below and is placed 
directly over the driving wheels, insur- 
ing maximum tractive effort. In each 
of the 20-in. (50.8-em) driving wheels 
is mounted a 35-volt, 30-amp., 1000- 
r.p.m. series-wound motor, this method 


MOTOR-IN-WHEEL TYPE OF TRUCK 


of driving enabling the truck to over- 
come obstacles to a degree which is un- 
usual. 

Series-parallel control is provided, 
with a range of from 2 miles to 7 miles 
(3.2 km. to 9.6 km.) per hour in both 
forward and reverse. The controller, 
cut-out, fuse and charging socket are 
mounted in a dust-proof case on the 
front of the frame, and the operating 
platform is so designed that when the 
driver steps off the platform the circuit 
is immediately opened. Similarly, if 
the operator removes his foot from the 
brake pedal, the brakes are immediately 
applied. The driving wheels’ are 
equipped with New Departure ball 
bearings and 3%-in. by 20-in. (8.9-cm. 
by 50.8-cm.) solid-rubber tires. The 
rear or trailing wheels are equipped 
with 5-in. by 10%-in. (12.7-cm. by 26.7 
em.) solid-rubber tires and Bock roller 
bearings. The armatures in these ma- 
chines are of the same diameter as in 
heavy road trucks of the motor-in-wheel 
type, but are slightly foreshortened on 
account of the necessary space require- 
ments. 


Two pinions and shafts engage with 
an equalizing member, applying thei: 
power through a gear rack at the 
periphery of the wheel. The platform, 
of %-in. (0.95-cm.) steel plate is only 
11 in. (27.9 em.) from the floor, and is 
37 in. by 60 in. (94 cm. by 164 em.) 
in size. A cover of %4-in. (0.6-cm.) 
checkered steel plate is also provided 
for the battery box, thereby affording 
additional carrying space. This truck 
has an over-all length of 106 in. (269.2 
cm.), a width over all of 37% in. (95.8 
cm.), and an over-all height of 52% in. 
(1382 cm.). The turning radius of the 
outside wheels is 5 ft. 8 in. (1.5 m.), 
and the truck is of unusually rugged 
and simple design, built to withstand 
heavy loads and to operate in narrow 
and congested areas. 


Battery Switch 


The Fahnestock Electric Company of 
Long Island City, N. Y., has recently 
developed a wooden-base battery switch 
equipped with Fahnestock spring-clip 
binding posts. This switch is made in 
both one and two points. The use of 
the spring-clip post eliminates all use 
of tools, it is pointed out, and the device 
can be wired up instantly. All metal 
parts of the switch are nickel-plated 
and are held to the wooden base by 
means of nickel-plated brass eyelets, 
eliminating the possibility of loosening. 


Large-Size Electric Crane 


The electric crane shown in the ac- 
companying photograph is used by the 
LaBelle Iron Works plant at Steuben- 


DYNAMIC BRAKING USED EFFECTIVEL\ 
ON ELECTRIC CRANE 


ville, Ohio, and is equipped with Gen- 
eral Electric motors. The hoisting '5 
accomplished by a 375-hp. slip-ring in- 
duction motor directly coupled to a 40- 
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hp. direct-current motor. The crane 
will hoist a 14-ton bucket of coal at 
500 ft. (152 m.) per minute. The 
feature of the machine is the dynamic 
braking obtained by combining the 
direct-current motor with the alternat- 
ing current one so that the direct-cur- 
rent unit serves as an exciter. The 
dynamic braking arrangement here used 
for the first time on cranes of this size 
is economical on first cost and has a 
number of practical operating advan- 
tages. Creeping speeds of 110 ft. (33.5 
m.) per minute for lowering are obtain- 


able with this crane under ordinary - 


service conditions. 


Home Motor 


The A. C. Gilbert Company of New 
Haven, Conn., has developed a home 
motor that is easily convertible and 
with different attachments can be made 
to churn butter, whip cream and eggs, 
etc.; polish silver and sharpen knives. 
It can also be furnished with a vibrat- 
or attachment for massage or con- 
verted into an electric fan by attach- 
ing guard, blades, etc. The frame is 
die-cast and the bearings are an inte- 
gral part of the casting. The motor is 
nickel-plated and the cast base finished 
in rich velvet black. It is equipped with 
cord and plug with rheostat for gov- 
erning speed. The rheostat has a spe- 
cial jock so that any desired speed may 
be obtained. 


Lighting Unit 

The Reflectolyte Company, 914 Pine 
Street, St. Louis, Mo., is offering to the 
trade the lighting unit shown here- 
with, known as the “Ceiling-Bright Re- 
flectolyte.” 

It consists of a bell-shaped glass dif- 
fusing shade, topped with perforated 
metal cap, which is held firmly in place 
in the middle of the reflector’s base by 
three small clips. It is pointed out that 
the light passes through the glass dif- 


CROSS-SECTION VIEW OF UNIT 


‘using shade, softly illuminating the 
ceiling. As in standard types, the re- 
flector is of heavy steel with white de- 
pollshed porcelain enamel fused on 





ELECTRICAL WORLD 


layer by layer. The reflector can be 
detached from chains in a moment by 
means of a patented device and re- 
moved to facilitate cleaning. Being 
metal throughout, the reflector is break- 
proof. 


Standard Receptacles 


The recent additions to the line of 
“Standard” receptacles made by the 
Cutler-Hammer Manufacturing Com- 
pany of Milwaukee, Wis., were designed, 
the manufacturer states, with the idea 
of providing a “standard” receptacle 
for the more popular forms of conduit 
fittings, as well as for metal molding 
and for cleat work. The illustration 
shows how easily these receptacles can 
be used with the various fittings. Re- 
ceptacle No. 7753 is intended for use 
with flush plates having a hinged lid. 
Nos. 7760 (one-way base) and 7763 
(two-way base) are for metal molding. 
Receptacle No. 7730 can be used in a 
condulet as shown or with round uni- 





RIVETED CONSTRUCTION PREVENTS 
LOOSENING OF CLIPS 


lets or any outlet box having sufficient 
depth and suitable cover. No. 7766 fits 
both %%-in. and %-in. (12.7-mm. and 
19.1-mm.) Paiste taplets, and No. 7713 
is for %-in. (12.7-mm.) Obround con- 
dulets. 

The receptacle for cleat work No. 
7727 has proved very popular where 
open wiring is permitted. It can be 
readily slipped under the conductors 
supported by cleats and provides an ad- 
ditional outlet for any appliance. These 
receptacles are of two-piece construc- 
tion held together with one screw and 
nut. Besides being small and neat in 
appearance, liberal provision has been 
made for entrance of the wires, and 
they are very easily wired. Riveted 
construction is used to mount the con- 
tact clips, thus insuring against loos- 
ening, as often happens when screws 
are used. The “standard” straight pull 
attaching cap shown in the illustration 
is interchangeable on all “standard” 
plugs and similar “standard” caps and 
receptacles of six other manufacturers. 
This interchangeability is very desir- 
able in the factory or home where elec- 
trically operated devices equipped with 
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various attaching caps are many times 
connected to plugs and receptacles fur- 
nished by several different manufac- 
turers. 


Refillable Fuse Plug 


The accompanying illustration shows 
a refillable fuse plug manufactured by 
the Clemens Electrical Corporation of 


\ | 





REFILLABLE FUSE PLUG HAVING FEW 
PARTS 
Buffalo, N. Y. The plug consists of 


three parts and the fuse element. To 
renew the fuse, the two brass rings 
are unscrewed from the _ porcelain 
holder, the blown fuse element slipped 
out and a new one placed in position. 
By screwing the rings back the fuse 
element is held firmly in place. 


Vacuum Cleaner 


Next to effective removal of dirt from 
carpets, rugs, etc., the most important 
point about a vacuum cleaner is its 
durability. For this reason the turbine 
principle has been most generally 
adopted by manufacturers, the typical 
machine having but one moving unit— 
an armature upon whose shaft exten- 
sion is mounted the turbine rotor, the 
end of the shaft being housed in the 
bearing. Thus there are no gears, 
valves, bellows or diaphragms to require 
maintenance on the part of the user or 
the central station. 

These principles are used in the 
“Vacuna” cleaner, manufactured by the 
Kent Vacuum Cleaner Company, Inc., 
of Rome, N. Y. The turbine used in- 
sures a constant flow of air, thereby 
maintaining the suction pressure at 
practically the same value whether the 
opening of the cleaning tube is closed 
by contact with the surface to be 
cleaned or whether it is free. The tur- 
bine operates at very high speed, and 
is carefully - balanced so as to run 
steadily without vibration. Westing- 
house alternating-current universal 
motors are used. This motor is de- 
signed on the principle used in the 
manufacture of very large motors, 
such as those used in railway work, 
and is of the concentric compensating 
type which insures very long brush and 
commutator life. Variation of speed 
at the same load between direct-current 
and alternating-current service is very 
small. 
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Electric House Pump Auto- 
matically Controlled 


A small electrically driven pump for 
supplying rain water to residences is 
shown in the accompanying illustra- 
tion. It may also be used for a gen- 
eral water supply where city service is 


PUMP AND MOTOR MOUNTED ON 
SAME BASE 


not available. The pump and motor 
are mounted on a cast-iron base and 
are connected by a belt. The pump is 
a slow-speed type. An automatic con- 
troller switch is connected with the dis- 
charge pipe and is set to operate be- 
tween pressures of 20 Ib. (1.4 kg. per 
sq. em.) and 40 lb. (2.8 kg. per sq. cm.). 
It can be adjusted, however, to operate 
between any pressures that may be pre- 
determined. 

The pump is manufactured by the 
Crestline Manufacturing Company, 
Crestline, Ohio, and is equipped with 
a Robbins & Myers motor. The outfit 
is made in two capacities—125 gal. per 
hour and 250 gal. per hour, and in both 
sizes it will operate against a head of 
50 Ib. per square inch (3.5 kg. per sq. 
cm.). 


High - Speed Sphere - Gap 
Graded-Resistance Light- 
ning Arresters 


The accompanying illustration shows 
a new type of high-speed sphere-gap 
graded-resistance lightning arrester 
manufactured by Schweitzer & Conrad, 
Inc., Chicago. Lightning arresters, it 
is pointed out, to be effective in pro- 
tecting electrical apparatus must offer 
instantaneous relief from abnormal 
voltages and at the same time prevent 
the flow of excessive dynamic or gen- 
erating current after the abnormal 
potential has been dissipated. The gap 
shown is the smallest at the upper end 
of the converging portion of the horns, 
where the maximum resistance is in- 
serted. At the lowest or “no resistance” 
step the gap is of considerably greater 
extent. 

The manufacturers claim that this 
arrangement has several important ad- 
vantages. With any potential rise on 
the system protected by the arrester, 
the are will start across the smallest 
gap with all of the resistance in series. 
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If the power represented by the dis- 
charge is small, the current flowing 
through this gap and comparatively 
high resistance may be sufficient to 
keep the line voltage down approxi- 
mately to normal. If the current flow- 
ing through the gap of maximum re- 
sistance is not sufficient to keep the line 
voltage down, the are will break across 
the next lower step and a larger cur- 
rent will flow across this gap. If this 
current is still insufficient to keep the 
voltage at a safe value, then the next 
lower step will are across, and so on, 
until the “no resistance” or lowest step 
is reached, when a practically unlimited 
electric current is allowed to flow to 
ground. 

When the particular step is reached 
where sufficient current will flow to 
dissipate the potential rise, the voltage 
will be reduced to its normal value, and 
the are will then tend to rise along the 
converging part of the horn, being 
driven upward both by the heated air 
and by the electromagnetic effect. As 
the are rises along the converging part 
of the horn the dynamic or generator 
current is cut down in value as the 
resistance in circuit is increased step 
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BAKELITE TUBES PROTECT RESISTANCE 
FROM EFFECTS OF WEATHER 


by step until the diverging portions of 
the horns are reached, where it will rise 
and lengthen until the arc breaks. The 
resistance units are inclosed in high- 
grade Bakelite tubes which protect 
them effectively against the weather, 
so that the arrester can be used out- 
doors without any protecting coverings. 
By loosening two bolts of a clamp on 
the top of the porcelain insulator cap 
the live horn can be adjusted to meet 
any condition. 


Portable X-Ray Set for Field 
Service 


During 1917 the research laboratory 
of the General Electric Company made 
some experiments and developments in 
X-ray apparatus of interest to the 
medical and surgical professions. The 
concrete result of these efforts was a 
portable X-ray outfit, in order that 
troops in active service at a distance 
from base hospitals might have the 
benefits of X-ray examination prompt- 
ly available. This was accomplished by 
a process of elimination through a 
series of tests which resulted in the 
final assembly of the most suitable 
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products of several manufacturers 
which are used in connection with the 
Coolidge tube. Particular care was 
taken to pick out those elements which 
were in actual production and available 
for immediate use. 

The equipment consists of a single- 
cylinder, air-cooled gasoline engine di- 
rect-connected to a 1-kw. direct-current 
generator provided with slip-rings, a 
main X-ray transformer, a filament 
transformer for lighting the filament of 
the Coolidge tube, a voltmeter and mil- 
liammeter, the necessary controls and 
switches and a special radiator type of 
Coolidge tube capable of rectifying its 
own current. Variation of X-ray out- 
put is obtained by variations of engine 
speed. The carburetor of the engine is 
controlled through a solenoid, and the 
necessary changes in speed are effected 
by means of a simple resistance unit 
installed at the head of the operating 
table when the outfit is in process of 
utilization. 

For radiographic work the set will 
deliver 10 milliammeters at a voltage 
corresponding to a spark of 5 in. (12.7 
cm.) between points. For fluoroscopic 
work the current is reduced to 5 milli- 
ammeters, the voltage remaining the 
same. 

Owing to the rectification character- 
istics of the Coolidge tube no separate 
rectifier is required. The entire equip- 
ment, including the operation table, can 
be readily assembled or disassembled for 
transportation, the complete set having 
a net weight of about 860 lb. (390.1 
kg.) While sets for similar service have 
been developed in Europe under the 
spur of urgent need, the equipment here 
referred to constitutes the first Ameri- 
can portable X-ray outfit of this ca- 
pacity to be manufactured. 


Projector for Floodlighting 


A powerful floodlight projector espe- 
cially adapted to protective night light- 
ing has recently been. placed upon the 


CROSS-SECTIONAL VIEW OF REFLECTOR 
FOR FLOODLAMP 


market by the National X-Ray Reflector 
Company of Chicago. The projector 
ordinarily uses a 400-watt gas-(illed 
flood-lighting lamp. The socket is ad- 
justable and can be controlled from the 
outside so that the beam of light can 
be varied from a 12-deg. to a 30-deg 
angle. A swiveling and tilting device 
at the base plate make the projector 
flexible in operation. 
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Trade Notes | 


THE ALBERT EMANUEL COMPANY, 


public utility operator, 710 Schwind Build- 
ng, Dayton, Ohio, has moved its offices 
to No. 61 Broadway, Room 712, New York 
Cit 

W. F. GEORGES, formerly of the West- 


ern Electric Company of Cincinnati and 
Ne York, has joined the selling organiza- 
tion of the Trumbull Electric Manufactur- 
ing Company, with headquarters at the 
New York office, 114 Liberty Street. 
SANDIDGE, who has been in the 
Chicago office of the Cooper Hewitt Elec- 
tric Company of Hoboken, N. J., as district 
salesman for the last few years, is now at 
1011 Majestic Building, Milwaukee, Wis., 
and will look after Cooper Hewitt matters 
in that vicinity. 

CYRUS SCHUMACHER of Bluffton, 
Ohio, announces that he is going to manu- 
facture air motors to be used in charging 
storage batteries for farm lighting and es- 
pecially for irrigating purposes. Mr. Schu- 
macher recently severed his connection as 
superintendent of the Bluffton Light & 
Water Works. 

CHARLES G. ROBIN, INC., 48 Warren 
Street, New York City, announces its pur- 
chase of the Indesco Lighting Fixture Com- 
pany at 47 Warren Street. The entire elec- 
trical stock of the former concern will be 
moved to the latter address at once, where 
a complete line of electrical supplies and 
fixtures will be carried. 

THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY announces 
that its Pittsburgh service department has 
moved from its former location on Amber- 
son Avenue to new quarters at 6905 Susque- 
hanna Street, in the Homewood district of 
Pittsburgh. Express and freight should be 
consigned to East Liberty, Pa., via the 
Pennsylvania Railroad. The automobile 
equipment service department has also 
moved to the new location. 

THE WESTINGHOUSE 
MANUFACTURING 


J. te. 


ELECTRIC & 
COMPANY of East 
Pittsburgh, Pa., has recently secured the 
exclusive sales agency for the United 
States for Frankel solderless connectors 
Manufacturing facilities have been in- 
creased by the Frankel Connector Com- 
pany in order to care for the new business 
to be secured through the Westinghouse 
sales organization. The Westinghouse 
company will act also as a distributer of 
Frankel testing clips. 

THE MANHATTAN ELECTRICAL SUP- 
PLY COMPANY of Boston, Mass., at the 
annual meeting, elected Burtis H. Ellis first 
vice-president and treasurer, James Ryan 
second vice-president, N. F. Johnson second 
vice-president and assistant treasurer, 
Edgar Whitmore secretary, Rufus Wilbur, 
Courtnay Guilds and Frank Pierce direc- 


tors \ statement of earnings which is 
expected in a few days will, it is estimated, 
show profits after taxes applicable to divi- 
dends of nearly $600,000. 

WILLIAM T. PRICE resigned as man- 
ager and chief engineer of the De La 
Vergne Machine Company, oil engine de- 
partment, recently, to become president of 
the P-R Engine Company of New York and 
Seco vice-president of the Rathbun-Jones 
Engineering Company of Toledo, Ohio, 
Which will undertake the sale and manu- 
fact respectively of Price-Rathbun sta- 
tor and marine oil engines built in ac- 
core e with a new principle of fuel 
injec 1 developed by Mr. Price in the last 
Bow rs. The P-R Engine Company has 
N office at 110 West Fortieth Street, 


irk, and other offices in 
ph saltimore and Toledo. 

' TH FEDERAL SIGN SYSTEM (ELEC- 
TRI Chicago, the building of which was 
the e of a severe fire last week, reports 
that as entirely recovered from this un- 


Philadel- 


fort accident. The fire was discovered 
at o'clock in the evening of March 13, 
ane d the firemen until 10 o’clock. The 
roo! hich were wrecked were the tin 
sho machine shop and an auxiliary 
atOt ‘m used for storage of excess ma- 
: Vhile the office suffered considerable 
an 


T from water, no records were lost. 
it le staff was doing business as usual 
i 


th Jacent building at_10 o’clock on 
a wing morning. The company’s 
b+ 


cae washing-machine and vacuum- 
Wh lepartments were not damaged. 
ile loss occasioned was of the mag- 


ee $200,000, it was fully covered by 
anSUr H. I. Markham, general man- 
on, he company, stated that it was 
pe y fortunate that the fire broke 
locat it did rather than in some other 
wee since the departments destroyed 


e in which work is now most 
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maintained by 
outside shops. 


slack and can be most easily 
transferring activities to 
Space to take care of this work in an 
adjacent building has already been ar- 
ranged for. The fire, it is stated, will not 
have any adverse effect on deliveries ot 
goods to the company’s customers. 
CAPTAIN RICHARD P. HENRY, late 
of the United States Army, has joined the 
selling forces of the Square D Company ol 


Detroit, manufacturer of steel inclosed 
safety switches, and has been appointed 
to the Indiana territory, with headquar- 


ters at Indianapolis. He spent three years 
at Purdue University, since when he has 
been engaged in various branches of en- 
gineering work. His first position was that 
of assistant engineer for the Terre Haute, 
Indianapolis & Eastern Traction Company, 
Terre Haute Division. In 1912 Captain 
Henry joined the Santa Susana Syndicate, 
Los Angeles, Cal., in the capacity of en- 
gineer and assistant geologist, and later 
entered the contracting business for him- 
self, with offices at Chicago. He finally 
enlisted in the Engineering Corps of the 
United States Army, from which he was 
recently given an indefinite leave of ab- 
sence on account of physical disability. 


Trade Publications 





FANS.—Marelli fans for the 1918 season 
are illustrated and described in a circular 
prepared by H. Boker & Company, Inc., 
101 Duane Street, New York City. 

ARTIFICIAL LOAD.—The Western Elec- 
tro Mechanical Company of Oakland, Cal., 
has issued a circular describing its “‘phan- 
tom load’’ for testing alternating-current 
wattmeters. 

MOTOR NECESSITIES. — The Emil 
Grossman Manufacturing Corporation of 
Brooklyn, N. Y., is distributing its catalog 
No. 10, descriptive of its ‘‘Ever Good” 
motor necessities. 

ELECTRIC LANTERN.—The Lindstrom, 
Smith Company of Chicago has issuea a 
one-leaf circular illustrating its White 
Cross Electric Lantern and showing the 
uses to which it can be put. 

ILLUMINATING GLASSW ARE The 
Tarentum Company of Tarentum, 
Pa., has issued a thirty-two-page catalog 
illustrating and describing its Tara glass 


Glass 


products ior direct and indirect illumina- 
tion. 

CABLE CLAMPS.—W. N. Matthews & 
Brother, Ine., St. Louis, Mo., has issued a 


one-page circular entitled ‘“‘Labor Conser- 
vation.” The circular explains the use and 
shows illustrations of the Matthews wire 
and cable clamps. 

GENERATING SETS.—The Universal 
Motor Company of Oshkosh, Wis., has pre- 
pared bulletin No. 26, showing its 4-kw 
generating sets. Photographs showing the 
various uses to which the generator 
may be put are printed 

EXPANSION JOINTS.—A circular on 
the Nuttall one-piece expansion joint which 


sets 


is being distributed by Nuttall of Pitts- 
burgh, Pa., refers to an expansion joint 


which requires no packing and eliminates 
loops and bends in the pipe lines. 

REFRIGERATING MACHINERY.—Bul- 
letin No. 17 of the De La Vergne Machine 
Company of New York City shows actual 
installations of the De La Vergne ammonia 
condensers. The bulletin shows both the 
counter-current and parallel-flow types. 

OIL FUSE CUT-OUTS.—The D. & W 
Fuse Company of Providence, R. I. has 
recently issued a_ well-illustrated catalog 
showing the different types of fuse cut-outs 
which it manufactures. The booklet con- 
tains the rating of the different fuses and 
also a price list. Several actual installa- 
tions are shown. 


LIGHTING FIXTURE.—The Beardslee 
Chandelier Manufacturing Company of 216 
South Jefferson Street, Chicago, has pre- 
pared a full-page circular showing the con- 
struction and method of support of its 
“Quick-Action”’ ceiling ring. Several sizes 
of ceiling rings are shown, together with 
various styles of glassware. 

REFLECTOLYTE.—This is the name of 
catalog No. 4 issued by the Reflectolyte 
Company, 914 Pine Street, St. Louis, Mo. 
The bulletin is well illustrated and shows 
a number of semi-indirect lighting units 
made by the company. The illuminating 
requirements of public, private and indus- 
trial institutions are well outlined. 

MODERN METHODS IN TEXTILE 
MILLS.—Under this name the Westinghouse 
Lamp Company, 165 Broadway, New York 
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City, has issued a 
need ol 


publication showing the 
better lighting in textile mills. It 
gives pictures comparing the effect of ill- 
lighted mills and well-lighted mills. The 
booklet is bound with a substantial 
cover 

AUTOMATIC SKIP HOIST.—The Otis 
Elevator Company, Eleventh Avenue and 
Twenty-sixth Street, New York, has issued 
a bulletin referring to its skip hoists, which 
are automatically operated Different types 
of skip hoists, their layout, and some typ 
ical installations in manufacturing plan 


cloth 





coal and coke plants, gas, electric 

and power stations are shown. 
SINGLE-PHASE MOTORS The Cen- 

tury Electric Company of St. Louis, Mo., 


has issued a catalog of its single-phase 
self-starting motors which are rated at 
0.1 hp. to 30 hp. and which are of the re- 
pulsion-start induction type. 
views of several types of motors are shown 
in the booklet. Actual installations and 
applications of the single-phase motors are 
also shown. 


CIRCUIT BREAKERS.—The Automatic 
Reclosing Circuit Breaker Company of Co- 
lumbus, Ohio, has recently issued bulletin 
No. 30, entitled ‘“‘Automatic Reclosing Cir- 
cuit Breakers and Relays for the Protec- 
tion of Direct-Current Circuits.”’ The bul 
letin gives a general description of the 
principle and applications of the circuit 
breakers and shows actual installations in 
several mines. It is well illustrated and 
contains several wiring diagrams of the 
apparatus. 


PUMPS.—The C._ H. 


Cross-section 


Wheeler Manufac- 


turing Company, Eighteenth Street and 
Lehigh Avenue, Philadelphia, is distribut- 
ing a booklet entitled the ‘‘Radojet Air 


Pump.’’ The btilletin is well illustrated, 
giving the outside views of various size 
injector-type pumps and showing the ap- 
plication of the so-called air ‘‘Spump”’ in a 
power plant. The general arrangement of 
the piping system for air removal from 
condenser, etc., is also shown. Steam 
tables are included. 


FARMERS’ ELECTRICAL HANDBOOK 
This is the title of a valuable book pub- 
lished by the Western Electric Company 


on the application of electricity to farm 
service. Besides being a complete catalog 
of the apparatus and appliances used for 


farm lighting, the 
wire a house and how to 
companies in rural 


booklet shows how to 
start telephone 
districts The book 
mentioned is the fourth edition of the 
“Farmers’ Electrical Handbook,” the pre- 
vious editions being issued in 1916 and 1917 


New Incorporations 





THE SUPREME 
STRUCTION COMPANY of 
Y., has been incorporated with a capital 
stock of $5,000 by E. B. Cohen, H. Rothen 
berg and H. Bertinger, 135 Broadway, New 
Your, N: ¥. 


ELECTRICAL CON- 


Brooklyn, N 


THE HARTWELL - RADEMAEKERS 
MANUFACTURING COMPANY of New- 
ark, N. J., has been incorporated by Wil- 
liam H. Rademaekers and Albert E. Hart- 


well of Newark. The company is capital- 
ized at $150,000 and proposes to manufac- 
ture electric motors. 

THE MERRILL MANUFACTURING 
COMPANY of 3oston, Mass., has been 
chartered with a capital stock of $50,000 to 
manufacture spark plugs and mechanical 
and electrical appliances William J 
Russell is president and Thomas B. Sweeny, 
50 State Street, is treasurer. 

THE STANLEY ENGINEERING 
PANY has filed articles of 
under the laws of the 
with a capital 
purpose of 
hydraulic 


COM- 
incorporation 
State of Delaware 
stock of $4,000,000 for the 
installing steam, electric and 
plants, ete. The incorporators 
are: C. L. Rimlinger, M. M. Clancy and 
F. A. Armstrong of Wilmington, Del. 

THE VICTORIA SALES CORPORATION 
of New York, N. Y., has been incorporated 
by A. Ornstein, 1838 Seventh Avenue, New 
York City; P. A. Larter, Bensonhurst, N 
Y., and F. A. Schilling, 647 Academy Street, 
New York, N. Y. The company is capital- 
ized at $30,000 and proposes to manufac- 
ture electrie lamps for automobiles, etc. 

THE CINCINNATI SPECIALTY MANU- 
FACTURING COMPANY of Cincinnati, 
Ohio, has been incorporated with a capital 
stock of $25,000 by J. E. Snyder, S. S. Oak- 
ley and others. The company formerly 
operated a plant at Powers Street and 
Sylvan Avenue under a partnership. One 
of the specialties manufactured by the com- 
pany is an automatic extension reel for 
electric lamps. 





New England States 


BURLINGTON, VT.—The Electric Light 
Commissioners are considering the question 
of renewing the contract with the Burling- 
ton Light & Power Company for furnish- 
ing hydroelectric power for the municipal 
electric-light plant, which expires April 1. 

CAMBRIDGE, MASS 
completed and bids 


Plans have been 
taken by the Cam- 
bridge Electric Light Company, 46 Black- 
stone Street, for the construction of and 
addition to its power plant, about 30 ft. by 
50 ft., one story high. 

EAST HAMPTON, MASS.—Work has be- 
gun on the construction of a new power 
plant and switchroom at the works of the 
Glendale Elastic Fabrics Company, to cost 
about $10,000. Contract has been awarded 
to the Casper Range Construction Com 
pany, 29 Bond Street, Holyoke. 

WORCESTER, MASS.—Plans 
prepared by the W. H. 
Company, 66 Lincoln 
struction of a power house in connection 
with its proposed new plant. The cost of 
the work is estimated at $70,000. 

FORESTVILLE, CONN.—The power 
plant of the Peck & Young Manufacturing 
Company was completely destroyed by fire 
on March 10. 

TERRYVILLE, CONN.—At the annual 
town meeting is was voted to change the 
street lighting system from are lamps to 
incandescent. 


are being 
Sawyer Lumber 
Street, for the con- 


Middle Atlantic States 


BINGHAMTON, N. Y.-@ Contracts have 
been awarded by the Bifighamton Light, 
Heat & Power Company for furnishing en- 
ergy to the amount of 300 hp. to two large 
manufacturing plants, due to the destruc- 
tion of a portion of a dam in the Susque- 
hanna River rendering useless the water- 
power plants of the two companies. 

BUFFALO, N. Y.—Plans have been pre- 
pared by the National Aniline & Chemical 
Company for the construction of an addi- 
tion to its power house, to cost about $8,000. 


BUFFALO, N. Y.—Bonds to the amount 
of $60,000 have been authorized by the 
City Council to provide funds for the pro- 
posed improvements in the police and 
fire-alarm systems, including the installa- 
tion of underground conduits to replace 
overhead wires. 

LOCKPORT, N. Y.—Notice has_ been 
filed by the Lockport Light, Heat & Power 
Company with the Public Service Commis- 
sion of an increase in capital stock from 
$150,000 to $350,000, the proceeds to be 
used for extensions, etc., to its system. 

NEW HAMPTON, N. Y.—The contract 
for the construction of a new power house 
at the local reformatory for the Depart- 
ment of Correction, Municipal Building, 
New York, has been awarded to Nelson & 
Miller, West Main Street, Middletown. 

NEW YORK, N. Y.—Plans are under con- 
sideration by the New York Telephone 
Company, 15 Dey Street, for building an 
addition to its telephone exchange building 
at West New Brighton. 

NEW YORK, N. Y.—The National Lead 
Company has awarded ae contract to 
Charles E. Knox, 101 Park Avenue, New 
York, for electrical work in connection with 
its new six-story factory building, to be 
erected at Marshall and Gold _ Streets, 
Brooklyn. 

NIAGARA FALLS, N. Y.—Contract has 
been awarded by the National Carbon Com- 
pany to the Osborn Engineering Company 
of Cleveland, for erection of additional fac- 
tory buildings at its plant in Niagara Falls. 
including a six-story building, 54 ft. by 193 
ft., a two-story 20 ft. by 114 ft., and two 
one-story buildings, 70 ft. by 144 ft. and 49 
ft. by 70 ft., to cost about $200,000. 

JERSEY CITY, N. J.—Bids will be 
ceived by the Boulevard Commission 
April 3 for furnishing new lamps, genera- 
tors and other appliances for use in con- 
nection with the proposed improvements to 
the electric-lighting system on the Boule- 
vard. 

NETCONG, N. J.—Plans are being con- 
sidered by the Council for the installation 
of a new ornamental lighting system on 
Main Street. Lamps of larger candlepower 
will be installed. 

NEWARK, N. J.—A_ permit 
taken out by Maas & Waldstein, 
nue R, for the 


re- 
until 


been 
Ave- 
construction of an addi- 
tion to its plant and for improvements to 
boiler house. The cost of the entire work 
is estimated at $12,000. 

TRENTON, N. 
struction of a new 
power plant, to be 
Creek, is under 
Council 


has 
Inc., 


J.—Plans for the con- 
municipal hydroelectric 

located on Sanhican 
consideration by the City 
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Construction 


News of Projects, Plans, Bids and Con- 
tracts. Notes on Work Under Way 


DELAWARE 
Pennsylvania 
has applied to 


WATER GAP, 
Utilities Company 
the Borough Council for a 
franchise to furnish electricity for lamps, 
heaters and motors in Delaware Water 
Gap for a period of 15 years. Application 
was also made to the Council for permis- 
sion to tie in the 2300-volt transmission 
line of the utilities company, which exten- 
sion was made from the Analomink Paper 
Company about a year ago. 

ERIE, PA. — The Council has appropri- 
ated $4,756 for the construction of a con- 
duit for low and high tension wires through 
the Parade Street subway, extending from 
Fourteenth to Seventeenth Street. 

NANTICOKE, PA.—Contract has been 
awarded by the board of managers of the 
State Hospital to John Curtis & Company, 
1 Hickory Street, Wilkes-Barre, for the 
construction of a new power house, about 
50 ft. by 65 ft., one story high. 

PHILADELPHIA, PA. — Contract 
been awarded by Andrew J. Sauer & Com- 
pany, architects, to the Coneen Construc- 
tion Company for a one-story power house 
to be erected at 2626 Martha Street, for M. 
A. Lieberman. 

STEELTON, PA.—Plans 
sidered by the Bethlehem Steel Company 
for the installation of four new boilers of 
250 hp. each in the new addition now un- 
der construction at its works near Swatara 
Street. 

TOPTON, PA. — The Bowers Electric 
Company has petitioned the Public Service 
Commission for approval of a franchise 
granted by the borough of Topton to supply 
electrical service in the borough. 

TYRONE, PA.—The West Virginia Pulp 
& Paper Company has awarded a contract 
to John G. Livingston, Jr., 70 East Forty- 
fifth Street, New York, for electrical work 
in connection with the construction of its 
new manufacturing plant, consisting of 
eight large buildings, under construction at 
Tyrone, at a cost of about $500,000. 

BOWERS, DEL.—Steps have been taken 
to organize a company to install and oper- 
ate an electric-light plant in Bowers. W. E. 
Kelly is reported interested in the project. 

BALTIMORE, MD.—Preparations are be- 
ing made by the Consolidated Gas, Electric 
Light & Power Company for the erection of 
a branch power station in Linthicum, 40 ft. 
by 26 ft., to cost about $7,000, for which 
bids have been submitted. 

ELLICOTT CITY, MD.—A bill has been 
introduced in State Legislature authorizing 
the Commissioners of Ellicott City to is- 
sue bonds for the installation of a mu- 
nicipal electric-light plant, providing a 
majority of taxpayers ask for same. 

BLUEFIELD, W. VA.—Plans are being 
considered by the City Council for im- 
provements to the street-lighting system. 
It is proposed to discard the arc lamps 
now in use and install incandescent street 
lamps. 

NEWPORT NEWS, VA.—Plans are under 
consideration by the Chesapeake & Potomac 
Telephone Company for the erection of a 
new telephone exchange plant. P. G. Bur- 
ton, 108 East Lexington Street, Baltimore, 
Md., is engineer. 

WASHINGTON, D. C. — The Potomac 
Electric Company is planning to build a 
boiler house on Benning Road, to cost about 
$75,000. 

WASHINGTON, D. C.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., has awarded contract to the 
General Electric Engineering Company, 317 
Canal Street, New York, N. Y., to install an 
electric-light and power system at the navy 
yard at Anacostia, D. C., to cost $10,539. 

WASHINGTON, D. C. — Contract has 
been awarded by the United States Food 
Administration to the George A. Fuller 
Company, Munsey Building, Washington, D. 
C., to erect an office building at Twentieth 
and D Streets, N. W., two stories, 155 ft. 
by 334 ft., with five courts, 2 ft. by 105 ft., 
to cost about $150,000. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the purchasing agent 
of the Post Office Department, Washing- 
ton, D. C., until April 9, for furnishing 
electrical supplies (motors, carbons, fuses, 
etc.). Blanks for proposals with specifica- 
tions may be obtained upon application to 
the purchasing agent. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the Commissioners of 


PA. The 
of Easton 


has 


are being con- 


VoL. 71, No. 12 


the District of Columbia, Washington, 
c., until April 2, for furnishing and « 
livering during the fiscal year beginning 
July 1, 1918, and ending June 30, 1919, for 
use of the various branches of the gover 
ment of the District of Columbia _ suppli: 
as follows: Electrical supplies, chemic: 
laboratory supplies, ete. Form of propo: 
specifications and necessary’ informatio: 
may be obtained from the purchasing Office: 
of the District of Columbia, Room 320, D 
trict Building, Washington, D. C. 

WASHINGTON, D. C.—Bids will be 
ceived at the Bureau of Supplies and Ac 
counts, Navy Department, Washington, D 
C., for furnishing at the various navy yards 
and naval stations supplies as _ follows: 
Brooklyn, N. Y., Schedule 1725—134,000 ft 
leaded and armored, plain _ interior-com- 
munication cable, 870,000 ft. leaded and 
armored, plain, duplex double-conductor 
wire, 140,000 ft. armored, duplex double- 
conductor wire, 260,000 ft. plain single- 
conductor wire, 158,000 ft. soft steel, leaded 
and armored, single-conductor wire; Sched- 
ule 1724—400,000 ft. twin lamp cord, 50.700 
ft. lead-covered wire, 202,500 ft. duplex 
rubber-covered wire, 37,000 lb. wWweather- 
proof wire on reels. Philadelphia, Pa., 
Schedule 1725—miscellaneous plain en- 
ameled magnet wire. Application for pro- 
posa] blanks should designate the schedule 
desired by number. 


North Central States 


MARQUETTE, MICH.—Plans are being 
prepared by the Arnold Company, 195 
South La Salle Street, Chicago, Ill., for the 
construction of a plant, consisting of 10 
buildings for the Lake Superior & Ishpem- 
ing Railroad Company, to cost about $400,- 
000. Bids, it is understood, are now being 
received by the architects for construction 
of the buildings. 

NORTHPORT, MICH.—Plans, it is re- 
ported, have been completed by the Elec- 
tric Point Mining Company for the installa- 
tion of an aerial tramway, connecting the 
shaft with the wagon road at Leadpoint, a 
distance of 24% miles. It will have a ca- 
pacity of 20 tons an hour and will cost 
from $40,000 to $50,000. 


PORT HURON, MICH.—The City Com- 
mission is considering a proposal for the in- 
stallation of electrically operated pumps to 
replace the steam pumps at the _ water- 
works station. The cost is put at $19,000. 

READING, MICH.—The Council is con- 
sidering submitting the proposal to issue 
$8,000 in bonds for improvements to the 
water and light systems to the voters. 


CARTHAGE. OHIO.—Contract has been 
awarded by the Polak Steel Company of 
Cincinnati to the M. Marcus Building Com- 
pany of Cincinnati for the construction of 
an addition to its power plant at Carthage 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until March 29, for valves for the 
division of light and heat. Specifications 
may be obtained at the office of the division 
of light and heat. 

CLEVELAND, OHIO.—The Cleveland 
Electric Illuminating Company has awarded 
contract for construction of a one and two- 
story reinforced concrete steel and brick 
power house, 150 ft. by 200 ft., to be erected 
on East Seventieth Street, to the National 
Concrete Fireproofing Company, Citizens 
Building. The cost is estimated at about 
$1,000,000. 

HAZARD, KY.—The Perry Coal & Lum- 
ber Company is contemplating the installa- 
tion of an electrically-operated plant for a 
coal development on the Louisville & Nash- 
ville Railroad in Perry County. Frank 
Nudleman and others of New York, N. Y. 
are reported interested in the project 

ATTICA, IND.—The municipal electric- 
light and water works plant was destroyed 
by fire on March 9, causing a loss of about 
$60,000. At present the city is without 
electrical service and the water supply }5 
inadequate. Steps have been taken to re- 
build the plant and $100,000, or as much as 
needed, was pledged by the business men 

BIGGSVILLE, ILL. — The _ Biggsvillt 
Light Company is contemplating changing 
its system to alternating current, single 
phase, and extending its service to tw? 
small towns and farmers along the line. 
which will require about a 75-kva., single 
phase, 2200 or 1100-volt machine. D. W 
Lee is vice-president. 

CHARLESTON, ILL. — Bonds to the 
amount of $20,000, the proceeds to be used 
for improvements to the municipal electric 
light plant and water-works system, hav 
been authorized. 

CHICAGO, ILL.—The Drainage Board 
has decided upon an expenditure of $50,000 
for rehabilitating the electrical system. 
The report of the engineers estimated the 
cost of the work at $200,000. 
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MARCH 23, 1918 


CHICAGO, ILL.—The War Department 
is planning to erect several large ware- 
houses in Chicago for army supplies. Con- 
tract has been awarded to the E. W. Sproul 
Company, 1129 West Thirty-fifth Street, for 
the erection of a six-story, 500 ft. by 600 
ft.. army distributing warehouse, with a 
ten-story tower and one-story power house, 
at Thirty-ninth Street and Ashland Avenue. 
Two units are to be built at once at a cost 


of about $2,800,000. Work has begun on 
the above buildings. George C. Nimmons, 
122 South Michigan Avenue, will have 


charge as supervising 
government. 

MOUNT OLIVE, ILL.—At an election to 
be held April 16 the proposal to issue $8,000 
in bonds for improvements to the municipal 
electric-light plant will be submitted to the 
voters. It is proposed to equip the water- 
works pumping station with electrically- 
operated pumps. W. S. Merkle of St. Louis, 
Mo., is engineer in charge of the proposed 
improvement. 

SIDNEY, ILL.—The Village Board has 
accepted the proposal of the Homer (lIIl.) 
Electric Light Company to supply electrical 
service in Sidney for one month. If the 
service is satisfactory the local plant will 
be closed down and energy will be supplied 
from the Homer system. 

CLINTONVILLE, WIS. Work has 
started on the construction of a hydroelec- 
tric power plant on the Embarrass River, 
about 12 miles north of the city, for the 


architect for the 





Topp-Stewart Tractor Company of Clin- 
tonville. The plans provide for an initial 


installation of 750 hp. Electricity generated 
at the plant will be transmitted to the new 
tractor factory in Clintonville. 

GREEN BAY, WIS. — Contracts have 
been awarded by the Northwest Engineer- 
ing Works of Green Bay for the construc- 
tion of a new fabricating shop, 30 ft. by 
120 ft., and an addition to the boiler shop, 
50 ft. by 150 ft. Two floors of an adjoining 
building will be remodeled into mold lofts. 
Considerable equipment is being purchased 
by the company, including a 10-ton jib 
crane, two furnaces and an electric air com- 
pressor. The company has contracts for 
construction of several steel ships. 


MILWAUKEE, WIS.—Bids, it is under- 
stood, will soon be called for by the Board 
of Directors for the construction of a new 
high school building to cost about $450,000, 
including manual training and domestic 
science departments. Frank M. Harbach is 
secretary. 

WAUSAU, WIS.—Bids, it is expected, 
will soon be asked by the board of educa- 
tion for the construction of the first unit 
of the proposed new industrial and voca- 
tional training institute, to cost about 
$250,000. The first building will be 90 ft. 
by 200 ft. 


BOYDEN, IOWA. — Veenschoten Broth- 
ers, owners of the local electric-lighting 
system, are erecting an electric transmis- 


sion line to Sheldon, where they will pur- 
chase electricity from the Iowa Light & 
Power Company. Energy will be trans- 
mitted at 6600 volts, 60-cycle, single-phase 
and stepped down to 100 volts at Boyden. 
The local system will be changed from di- 
rect to alternating current. It is expected 
to have the line completed about April 1. 
OSSIAN, IOWA.—The local electric-light 
and power plant, owned by Harry Bullard, 


has been purchased by A. G. O’Rear of 
Mason City. The new owner, it is under- 
awk, will make improvements to the sys- 
em. 


PALMER, NEB.—The local electric-light 
plant was recently destroyed by fire. 

CHAPMAN, KAN.—Work 
the construction of the new transformer 
Station of the United Telephone Company. 
A number of important improvements, it is 


will begin on 


understood, will be made by the company 
this spring. 
MORAN, KAN.—The Municipal Light 


and Water 


Department is considering the 
question 


: of supplying electricity in Bronson 
tor domestic and power purposes. If the 
project through a 100-hp. oil engine 
will be required in addition to the present 
*quipment, to be installed within three to 
Six months. Correspondence is_ solicited 
parties who have a second-hand 60- 
three-phase, 2300-volt alternator of 


£oes 


15 kva. capacity to sell. R. S. Parsons is 
general superintendent. 
OAKLEY, KAN.— The erection of an 


oe ‘tle transmission line from the munici- 
pal electric-light plant to Colby is under 
consideration by the city of Oakley to se- 

electricity to operate the local system. 
PITTSBURG, KAN.—Bids will be re- 
fived by the Sisters of St. Joseph, care of 
'. W. Van Meter, Caldwell-Murdock Build- 
ae Wichita, until March 27 (extension of 
Carns for construction of addition to Mount 
tne rs Hospital, two and three stories and 
vasement, 50 ft. by 136 ft. Separate bids 


cure 
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to be submitted on heating, electric wiring, 
plumbing, elevator and vacuum cleaner, 
etc. The cost is estimated at $100,000. 

YATES CENTER, KAN.—The municipal 
electric-light plant was wrecked by a tor- 
nado on Feb. 28. 


Southern States 


SOUTHPORT, N. C.—The property of 
the Southport Electric Light & Power Com- 
pany is reported to have been purchased by 
J. G. White & Company, 43 Exchange 
Place, New York, N. Y., for $50,000. Im- 
provements, it is understood, will be made 
to the system, involving an expenditure of 
about $20,000, and will include the installa- 
tion of a 20-ton ice plant. 

ATLANTA, GA.— The Board of Water 
Commissioners has rejected the bid of the 


Georgia Railway & Power Company to 
furnish electricity for a proposed new 
pumping plant, at an annual charge of 
$58,000. The Council has _ appropriated 


$34,500 for the construction of a pump hav- 
ing a capacity of 15,000,000 gal. per day. 

ATLANTA, GA.—The Department of 
Justice has asked for an appropriation of 
$1,000,000 for the installation of 500 light 
and medium weight looms, 1050-hp. electric 
motor drive, ete., for weekly capacity of 
116,000 lb. of cotton duck. This machinery 
is to equip a 457-ft. by 210-ft. reinforced 
concrete brick construction weave mill, 
one story, constructed by prison labor, at 
a cost of $129,500, at the United States 
penitentiary. Lockwood, Greene Company 
of Atlanta, Ga., and Boston, Mass., are ar- 
chitects and engineers. 


MACON, GA.—Contract has been award- 
ed by the War Department, Cantonment 
Division, Washington, D. C., to W. Z. Wil- 
liams, Georgia Casualty Building, Macon, 
for construction of the proposed hospital 
buildings at Camp Wheeler, to cost from 
$150,000 to $170,000. 


ANNISTON, ALA.— The War Depart- 
ment, Washington, D. C., has awarded the 
Crowell Construction Company of Chicago, 
Ill., the contract for construction of build- 
ings for hospital at Camp McClellan, to 
cost about $500,000. 


BIRMINGHAM, ALA. — The Alabama 
Interurban Railway Company, which is 
planning to build an electric railway from 
Birmingham to Lock No. 17 on the War- 
rior River, a distance of about 20 miles, is 
also contemplating building branches, one 
to Patton Ferry, 5 miles long, and to Shoal 
Creek, 15 miles. Another extension to 
Lock No. 16 and Davis Creek is also under 
consideration. 

LITTLE ROCK, ARK.—Bids will be re- 
ceived by the school board until March 28 
for construction of a grade and junior high 
school building, to cost about $100,000. 
Separate bids to be submitted on wiring, 
plumbing and heating. 

JENNINGS, LA.—An election will be 
called to submit the proposal to issue bonds 
for the installation of an_ electric-light 
plant, ice factory and sewer system to the 
voters. 

PLEASANTON, TEX.—The Town Coun- 
cil has decided to take over the local elec- 
tric plant for a period of 60 days to test 
municipal ownership. If it proves satis- 
factory the plant will be purchased by the 
eity. 


Pacific and Mountain States 


CENTRALIA, WASH.—F. M. Lewis and 
others have organized a company for the 
purpose of manufacturing and using a pro- 
peller type current water motor, which will 


operate pumping machinery for placing 
water on desert land. The machine was 
patented by Mr. Lewis. 

CHEHALIS, WASH.—The proposal to 


grant O. B. Anderson of Portland, Ore., a 
franchise to supply electricity for lamps 
and motors in Chehalis will be submitted to 
the voters at a special election to be held 
April 20. The Council recently refused to 
grant this franchise on the ground that it 
would result in a duplication of systems. 
Upon refusal of the Council a petition was 
circulated by the promoter, and sufficient 
signatures were secured to warrant placing 
the matter before the voters. 

HOQUIAM, WASH.—The City Council 
has entered into a contract with the Gra'ys 
Harbor Railway & Light Company of 
Aberdeen. for lighting the streets of the 
city for a period of five years. Under the 
terms of the contract the company is to 
install and maintain 220 incandescent lamps 
of 80 cp. In relocating lamps or placing 
new lamps the city is to bear the ex- 
pense of erecting poles and stringing wires. 


651 
POULSBO, WASH.—The Puget Sound 
Pulp & Paper Company has been granted 


a franchise to erect and operate an electric 
transmission line in Poulsbo for a period of 
25 years. 

SEATTLE, WASH.—Plans are being pre- 
pared by the Puget Sound Traction, Light 
& Power Company for the construction of 
coal bunkers for its coal-pulverizing plant, 


at 1316 Western Avenue, to cost about 
$17,000. 
SEATTLE, WASH. Plans have been 


submitted by A. H. Dimmock, city engineer, 


for the proposed elevated railroad to the 
shipyards. It is proposed to erect a tim- 
bered elevated roadway to extend from 


First Avenue South’ and Washington Street 
and West Watersit to Riverside, the ship- 
yards and West Seattle. 

SPOKANE, WASH.— The City Council 
has awarded the Washington Water Power 
Company a contract to install the new or- 
namental lighting system on Post Street 
from the east end of the Post Street bridge 
to the north side of Third Avenue, at 
$40,545. The contract includes maintenance 
of lamps and furnishing electricity for 
same for a period of 10 years. 

TACOMA, WASH.—Plans are being pre- 
pared by the electrical department for the 
construction of a substation to supply elec- 
tricity from the municipal electric plant to 
operate the municipal tideflats car line. 

REEDSPORT, ORE.—The Umpqua 
Power Company, recently incorporated, will 
take over the plant of the Gardiner Light 
& Power Company of Gardiner. The plant 
will be removed to Reedsport, but electri- 
cal service will be furnished in Gardiner. 
It is understood that the Umpqua Power 
Company and the Coos & Curley Telephone 
Company will erect a joint pole line. 

BOVILL, IDAHO.—tThe installation of a 
storage battery in the municipal electric- 
light plant this summer is under considera- 
tion; also a third wire to cut out the 
street lamps at will, by the City Council 
J. L. Shampine is engineer of power sta 
tion. 

NAMPA, IDAHO.—The City Council has 
awarded the Idaho Power Company a new 
contract under the terms of which the pres- 
ent arc-lighting system will be replaced 
with incandescent tungsten lamps. One 
hundred lamps varying in candlepower 
from 100 to 400 will be installed. At pres- 
ent there are 61 arc lamps. 

HELPER, UTAH.—Application has been 
filed with the state engineer by G. R. Corey 
of Salt Lake City for permission to use 125 
second ft. of water from Price River to de- 
velop 1600 electrical horsepower. The pro- 
posed plant will be located within a few 
miles of Helper. The plans provide for the 
construction of a concrete dam, 3 ft. high 
and 40 ft. long, the water to be carried in 
a ditch for a distance of 144 miles, passing 
through two 4-ft. wheels under an 85-ft 
head. 

YUMA ARIZ.—Several additions and ex- 
tensions are contemplated to the municipal 
electric-light, power and water plant: (1) 
The erection of an electric transmission 
line, 6600 volts, south and one to the west 
of town, at present to supply ranches near- 
by, and to be extended as demanded until 
they reach some nearby towns; (2) to ex- 
tend the present secondary network to sup- 
ply every part of the town, which will need 
about 1% miles of line. It is possible that 
demand for electrical service on these new 





lines will make it necessary to_install a 
new unit in the power plant. Bids have 
been received on a 50-hp. unit. Several 


petitions for street lamps in various parts 
of the town which are as yet unlighted are 


under consideration by the Council. Fred 
Kuecke is superintendent. 
JOPLIN, MONT.—Sufficient signatures 


have been placed on a petition to practical- 
ly insure the erection of an electric trans- 
mission line by the Montana Power Com- 
pany to supply electricity in Joplin and 
other towns in this district. 

DES MOINES, N. M.—The Village Trus- 
tees have decided to call an election to sub- 
mit the proposal to issue $50,000 in bonds 
to purchase the local electric-light plant 
and water works system and make exten- 
sions to same to the voters. 

SANTA FE, N. M.—tThe first step has 
been taken by the City Council toward mu- 


nicipal ownership of the water and light 
plants. A committee has been appointed 
to place a valuation on the property of 


the company. 
Fe Water & 


The franchise of the Santa 


Light Company expires this 
year. 
Canada 
ARMAGH, ONT.—The Armagh Electric 


Company, it is reported, will ask for ten- 
ders for electrical equipment, to cost about 
$49,000. 
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1,257,100. 
lor, 
1913. 


1,257,106. ELectric HEATING DEVICE; Leon 
F. Parkhurst, Pittsfield, Mass App. filed 
July 23, 1914. Applies particularly to 
such as are provided with a flat heating 
surface and may either be used inde- 
pendently as stoves or heaters or in con- 
junction with other heating apparatus 


ELECTRICAL 
Everett, Mass. 
Cartridge type. 


Fuse; John 
App. filed 


H. Nay- 
Nov. 17, 


1,257,496—Lamp Cluster 


1,257,117. AUTOMOBILE 
Rauscher, Port Richmond, N. Y. App 
filed May 27, 1916. Operable to indicate 
when there is a change in the direction 

1,257,155. IGNITION Device; Harry R. Van 
Deventer, Sumter, S. C. App. filed Feb 
15, 1916. For internal-combustion engine 


1,257,163. FELecTRICAL BATTERY - CHARGING 
SYSTEM; Harry G. Webster, Chicago, III. 
App. filed April 18, 1912. Automobile. 

1,257,177. DYNAMO- ELECTRIC MACHINE; 
Sven R. Bergman, Nahant, Mass. App. 
filed Oct. 13, 1915. Relates especially to 
direct-current dynamo-electric machines 
adapted for operation as motors and as 
generators of practically constant direct- 
current electromotive force when operat- 
ing at variable speed. 

1,257,178. DYNAMO - ELECTRIC 
Sven R. Bergman, Nahant, Mass. App 
filed Oct. 18, 1915. Novel method of as- 
sembling parts of a dynamo-electric ma- 
chine. 

1,257,180. IMPULSE TRANSMITTER FOR AUTO- 
MATIC TELEPHONE SYSTEMS; Gotthilf A. 
Betulander, Sédertérns Villastad, Sweden 
App. filed July 13, 1915. Consists in the 
use of a rotatable screw spindle for 
transmitting the rectilinear setting move- 
ment into a rotary movement. 

1,257,193. WINDING 
Neil Currie, Jr., 


SIGNAL; Frederick 


MACHINE; 


FOR ELEectTric Morors; 

Pittsfield, Mass. App 
filed March 4, 1916. Improved winding 

1,257,246. MAGNETIC SHUNT; Lloyd M 
Killgore, Pittsfield, Mass. App. filed Jan 
29, 1917. Each magnetic shunt is com- 
posed of a number of pieces of magnetic 
material, the number of which may be 
readily varied after the complete assem 
bly of the transformer. 

1,257,255 ELECTRIC SWITCH FOR MINES; 
Edward Leach, Rathmel, Pa. App. filed 
April 12, 1917. Automatic cut-out switch 
for use in connection with line and trol- 
ley wires. 


1.257.272 
edi eia 


ELECTRIC-RESISTANCE ELEMENT 
Guy M. Laird, Chicago, Ill App. filed 
May 19, 1916. Composed of a metal 
which shall have the property of being 
particularly low in electric conductivity. 
have a melting point exceeding that of 
pure copper, and be capable of resisting 
oxidation at all temperatures and under 
all conditions to which it needs to be sub- 
jected, while at the same time possessing 
characteristics pefmitting it to be drawn 
or otherwise worked to form. strips 
strands or filaments. 
257,283. AUTOMATIC 
Alfred H. Dyson, Chicago, Ill. App. filed 
Aug. 19, 1907. Novel arrangement of 
electrical connections between the switch 
es whereby the chances of the calling 
line finding an idle trunk through which 
to extend its circuits are greatly in- 
creased. 

1,257,287. Switcw Device: William Kais- 
ling, Chicago, Ill. App. filed June 5, 1914 
Plurality of plungers are used, some of 
which are adapted for individual service 
and some of which are adpated for al 
ternate service 

1,257,289. MeTER PANEL; 
Brooklyn, N. Y. App. filed Dec. 18, 1912. 
Each busbar of panel can be connected 
to the same branch circuit. 

1,257,294. AUTOMOBILE TURNING SIGNAL: 
Henry Patrick, New Brunswick, N. J 
App. filed March 23, 1917. Improvements 


TELEPHONE SYSTEM: 


Hubert F. Krantz 


ECTRICAL WORLD 


Record of 
Electrical 
Patents 


Notes on United States Patents 


(Issued Feb. 26, 1918.) 
14,436. 
TROLYSIS 
LIQUORS. 
proved 


ELEC- 
SULPHATE 
1914. Im- 


(Reissue.) PROCESS FOR THE 
AND TREATMENT OF 
App. filed Aug. 18, 
process. 

257,303. 
East 
1916. 
peater 


9n7 949 


.257,312. ALKALINE - BATTERY PLATE ; 
Campbell C. Carpenter, Niagara Falls, 
N. Y. App. filed Oct. 18, 1912. Adapted 
to withstand the expansion and contrac- 
tion during the repeated charge and dis- 
charge. 


204,00 4. 


REPEATER 
Orange, N. J. 
Simplifies the 
circuits. 


System; John H. Bell, 
App. filed May 16, 
arrangement of re- 


TELEPHONE-EXCHANGE SYSTEM ; 

Henry P. Clausen, Mount Vernon, N. Y. 
App. filed Oct. 12, 1915. Improvements 
in telephone trunk circuits. 
,257,336. SAFETY DEVICE FOR 
Alexander Gagnon, Biddeford, Me. App. 
filed Nov. 8, 1916. Means for automat- 
ically bringing the elevator car to a stop. 
,257,338. LINE SwitcH; Charles L. Good- 
rum, New York, N. Y. App. filed Jan. 
20, 1916. Relates to automatic telephone 
systems. 


ed 


‘ o« 
,207,a09. 


ELEVATORS ; 


FT 22 


FLEXIBLE ELECTRIC HEATER; Al- 
bert E. Grapp, Minneapolis, Minn. App 
filed Dec. 20, 1915. Adapted for use for 
warming up various parts of an internal- 
combustion engine. 

,257,349. CONTROL SYSTEM; 
Hullmund, Pittsburgh, Pa. 
Jan. 6, 1916. Single-phase 
motor for starting a phase 
,257,356. ALUMINOUS 
METHOD OF 


Rudolf E 
App. filed 

commutator 

converter. 

COMPOSITION 

PREPARING THE SAME; 
Hutchins, Niagara Falls, N. Y. 
filed Nov. 14, 1917. Electric 
process. 

1.257.361. TRLEPHONE-EXCHANGE 
Charles W. 
filed 
type ; 


AND 
Otis 
App. 
furnace 


SYSTEM ; 
Keckler, Newark, N. J. App. 
April 24, 1917. Central-energy 
provides improved signaling means 


257.362. TELEPHONE-EXCHANGE 
Charles W. Keckler, Newark, N. J App 
filed April 24, 1917. Battery type; pro- 
vides improved signaling means. 


SYSTEM ; 


TELEPHONE-EXCHANGE SYSTEM: 
Alben E. Lundell and Franklin A. Steers, 
New York, N. Y. App. filed Oct. 26, 1916 
Operator is informed that a calling sub- 
scriber desires her attention. 
57.3875 HousinG ELectric APPARATUS; 
Mecham, Oklahoma City, Okla 
March 18, 1916. Moisture- 


‘ an 
201,060. 


a9 (040 


Aldah R 
App. filed 
tight. 


97 


257,381. Low-FREQUENCY-SIGNAI 
ER; Harold W. Nichols, Maplewood, N. J. 
App. filed Sept. 24, 1915 Amplifies and 
repeats low-frequency currents 
,257,382. INDIRECT ILLUMINATION ; 
G. O'Neill and Ward E. Pearson, 
York. N. ¥. App. filed Oct. 30, 1916. 
rangement of indirect or reflected 
or other light rays with a 
TELEPHONE - 
Frank N. Reeves 
Newark, N. J. 
Improvements. 
,257,394 TERMINAL BANK; 
nolds. Greenwich, Conn. 
17, 1915 Inductive action prevented. 
,257,396 PrROcESS OF MAKING METALLIC 
CATALYZERS ; William D. Richardson, Chi- 
cago, Ill. App. filed Nov. 11, 1912. New 
method of preparing highly reactive cat- 
alysts 
257,412. TRAIN - 
Paul J. Simmen 
filed Nov. 
»257,418. 
Spurr 
mond, 


REPEAT- 


Henry 
New 
Ar- 
electric 
mirror. 
SELECTING 
Alben E 
filed April 


257,392 
SYSTEM ; 
Lundell, 
1G, 19158. 


LINE - 
and 
App. 


John N. Rey- 
App. filed Sept 


DISPATCHING SYSTEM; 
Indianapolis, Ind. App. 
18, 1911. Improved system. 
REFILLABLE FUSE; Basil L. 
and Frank A. Tittemore, Rich- 
CUA: App. filed April 27, 1916. 
Fusible element of the proper capacity 
only may be installed. 

257,426. VOLTAGE - REGULATING SYSTEM 
FOR VAPOR RECTIFIERS; William Tschudy, 
Wilkinsburg, and Sidney W. Farnsworth, 
Pittsburgh, Pa. App. filed Feb. 19, 1914 
Means for regulating the voltage in the 
direct-current circuit. 


Vou. 71, No. 12 


1,257,440. ELecTricAL BURGLAR ALARM; 
Alfred Zehden, Berlin, Germany. App 
filed March 18, 1914. Resistance con- 
nected as branch of Wheatstone bridge. 

1,257,451. PROTECTION OF ELECTRIC Ca- 
BLES; John H. Bowden, London, and 
Harry fF. J. Thompson, Battersea Park, 
London, England. App. filed March 15 
1916. Protection of electric cables again 
leakage and faults in the insulation. 

1,257,463. SwitrcH; William D. Dean, Ch 
cago, lll. App. filed June 2, 1913. Sin 
ple and efficient arrangement of parts 

1,257,468. INTERNAL - COMBUSTION - ENG! 
TESTING DEVICE; Roy G. Edgerton, Su 
folk, Va. App. filed March 31, 191 
Readily applied to or removed from t} 
cylinders. 

1,257,496. LAMP 
Lamb, Nappanee, 
16, 1917. Adjustable lamp socket. 

1,257,514. EXLECTRICAL MEASURING INST! 
MENT; William Meyer, Chicago, Ill. Aj 
filed Aug. 23, 1915. Double-scale instru- 
ment. 

1,257,516. 
ELECTRICAL 
Muckey, San 
Aug. 23, 1917. 
connection. 

1,257,526. CONSTANT-PRESSURE 
TIFIER ; Greenleaf Whittier 
Amesbury, Mass. App. filed 

Improvements. 


1909, 
1,257,531. PROCESS FOR 


CLUSTER ; George 
Ind. App. filed Ap 


INSULATOR ASSEMBLAGE FOR 
CONSTRUCTION ; Earle \ 
Francisco, Cal. App. filed 

Universal detachable rigid 


SOLID Rec- 
Pickard, 
Sept. 15, 


MAKING CATALYZ- 
ERS; William D. Richardson. App. filed 
Nov. 11, 1912. Improved method of hy- 
drogenating oils or fats to harden or 
solidify them. 

1,257,533. ELectric SwitcH ; Joseph Sachs, 
Hartford, Conn, App. filed Feb. 18, 1915. 
Used in conjunction with electromagnetic 
actuating mechanism. 

1,257,534. SwitcH; Joseph Sachs, 
ford, Conn. App. filed April 17, 
Pendent snap switch. 

1,257,555. METHOD OF PRODUCING ANAL- 
GESIA; Frederick K. Vreeland, Montclair, 
N. J. App. filed June 25, 1914. By 
means of electric currents. 

1,257,596. Pocket HAND-LAMP; Joseph C. 
Ford, Madison, Wis. App. filed May 17, 
1917. A switch for connecting the bat- 
tery and the electric bulb, located be- 
tween the two. 

1,257,599. ELEcTRIC HEATER; 
Hadaway, Jr... New 
filed Sept. 5, 1911. 
ment is embedded in the device. 

1,257,615. METHOD AND MEANS FOR ELEC- 
TRICALLY WELDING THE RIMS FOR 
FLANGES OF WHEEL OR CYCLE TIRES; 


Hart- 


1915 


William §S 
York, N. Y. App 
Electric heating ele- 


1,257,514—Electrical Measuring Instrument 


Germany 
uniform- 


Rudolf Kronenberg, 
App. filed Sept. 20, 
ity of welding. 


1,257,618. ELECTRIC 


Ohligs, 
1917. Full 


LIGHTING SYSTEM FOR 
AUTOMOBILES ; Domnick F. Leone, Seattle, 
Wash. App. filed May 17, 1917. Im- 
proved controller and electrical connec- 
tions. 

1,257,646. AUTOMOBILE 
E. Smith, Los Angeles, Cal. App tiled 
Jan. 8, 1917. Indicates the direction ™ 
which the automobile is to turn. 

1,257,651. Line-TestING INSTRUMENT: OS- 
car F. Tallman and Fred E. Hubert. St 
Louis, Mo. App. filed July 20, 1914 
Compact and easily transportable 


SIGNAL; Thomas 





